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The Paris Congress. 





Between now and August 4, members of the 
Institute of British Foundrymen will have to make 
up their minds as to whether they intend partici- 
pating, and to what extent, in the Paris Congress, 
which it will be remembered is to take place at 
the Ecole Nationale d’Arts et Métiers, 151, Boule- 
vard de l’Hépital, from September 12 to 15. 

We have been asked to summarise the advantages 
which a visit can hold out for British Foundry- 
men. Primarily, there is the Exhibition which, by 
the way opens on September 2. This will be truly 


No. 358. 
international in character, and will include in 
addition to the latest foundry plant, many ex- 
hibits of a historical and artistic character. 
Secondly, “talking shop” with foundrymen 
coming from all over the world cannot fail to re- 
veal many foundry problems in an entirely new 
light. Thirdly, there are visits to be made to foun- 
dries and works, which will indicate methods of 
‘doing things’’ different from and occasionally 
superior to our own. Finally, there is to be a Tech- 
nical Session in English, at which the discussions, 
being international, should be of exceptional 
interest. 

We note from a circular just received from the 
Association Technique de Fonderie that all allo- 
cations for space were to have been made June 22, 
but as they are still advertising we presume that 
they are still open to consider applications from 
British concerns. We can well imagine that the 
average British firm hesitates to spend much money 
on French propaganda work at the moment on 
account of the rate of exchange, but we would point 
out that French foundries must have raw materials, 
and, as for modern machinery, it is most tempting 
for firms whose currency is generally low to buy, 
because they envisage the facility which it will give 
them for cheap production, and consequently en- 
hanced sales in countries where the exchange is in 
their favour. The Board of Trade statistics show 
that there is plenty of business now being carried 
on in exporting to France. If this argument does 
not appeal, then we would point out that at the 
May meeting of the French Association no less 
than fifteen Spanish members were elected. Thus 
when exhibiting in Paris, firms are appealing to 
the whole of Europe. Additionally, there are to 
be a fair number of American visitors. Britishers 
have but little to offer America in the way of foun- 
dry supplies, except that pig-iron producers can 
and do compete successfully for business on the 
Pacific Coast. We believe it worth while for most 
foundry supply firms to examine carefully the pros- 
pects which the Paris Exhibition holds out for 
them. 

The inquiries already received from members 
indicate that a considerable number intend visit- 
ing Paris, and in this respect we would advise 
them that the correct procedure is first to write 
Mr. A. S. Beech, at 97, Queen Victoria Street, 
London, E.C.4, who has kindly undertaken to pro- 
cure or renew passports. This done, the form 
accompanying the circular already in the hands of 
members should be filled in as instructed. 

Mr. V. C. Faulkner, who is arranging the Le 
Creusot post-convention tour, is anxious to be in 
a position to communicate the names of potential 
visitors to MM. Schneider et Cie, at an early 
date, will be pleased if those interested will indi- 
cate their intentions during the next fortnight. 
The details of the tour will be modified according 
to the number of acceptances. 

Any member of the Institute desiring their firms 
to be circularised should write direct to the General 
Secretary. 








Grorce Conen, Sons & Company, with Sir W. G. 
Armstrong, Whitworth & Company, Limited, have 
arranged with the Disposals and Liquidation Com- 
mission to sell on their behalf the remaining stocks of 
locomotives and rolling stock, railway material and 
equipment, plant and machinery, iron and steel build- 
ings, huts and equipment, metals, electrical plant, 
aerodromes, small craft, etc. It is expected that 
£6,000,000 will be realised. A previous contract be- 
tween the Disposals Board and George Cohen, Sons 
& Company, which will be completed in a few weeks, 
will result in sales amounting to over £3,000,000, 
employing 7,500 workers at 16 factories and depots. 
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Correspondence. 
[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


Moulding Sands. 
To the Editor of Tuk Founpry Trapde JouRNAL. 


Sir,—Having read with much interest the 
first portion of Mr. O. Smalley’s Paper on the 
‘Testing of Moulding Sands’’ in the Founpry 
Trape JourNAL issue of May 31, we do not hesi- 
tate to express our appreciation of its value to 
the industry in attempting to standardise the 
testing of sands. It is absolutely essential that 
methods other than the costly and lengthy one of 
trial and error be adopted for testing foundry 
materials, but such tests must be practical and 
not merely for use in a research laboratory. 

To take Mr. Smalley’s, Paper in detail. In our 
experience we also found that the dropping test 
affords the most simple and efficient way of deter- 
mining the green bonded strength of a_ sand. 
Diverse methods of ramming up the test core, 
however, make comparison of results somewhat 
difficult, but here again standardisation would 
overcome the difficulty. With regard to the 
forcing of the test bar over the edge of a glass 
plate, we found that compressive stresses due to 
propulsion of the core gave variable results, and 
in an attempt to overcome this, the apparatus 
shown in the sketch herewith was made and has 
proved very consistent in work. 

The apparatus shown in Fig. 1} consists of a 
frame in which the graduated slide A is free to 
move. Over the slide and attached at B is a 
fabric covering C, weighted at D to keep it tight 





Fic, 1.—A New Sanp-Testinc MaAcuHIne. 


and smooth when the slide is being withdrawn. 
The test core 8 in. x 1 in. x 1 in. is rammed up 
in a core box dowelled to the frame at E to 
ensure the same position on the slide in consecu- 
tive tests. The frame is held rigid whilst the 
slide is slowly and gradually withdrawn, and the 
length of overhang at which the core breaks is 
taken as a measure of the strength in the green 
state. Contrary to the usual practice of pushing 
a core over the edge of a plate and which is likely 
to crush or distort the core, in this method the 
fabric covering to the slide leaves the core abso- 
lutely free during the test. 

For dry sand a transverse bar 1 in. x 1 in. x 
9 in. tested between 8-in. centres gives all the 
information necessary about the bond in the dry 
state, and is simpler and more accurate than 
tensile or crushing tests. 

Permeability, or, rather, lack of permeability, 
is perhaps one of the greatest bugbears with which 
the moulder has to centend, so that tests which 
will accurately determine this property in sands 
deserve thorough investigation. We do not think 
that the rigid attention to detail in Mr. Smalley’s 
apparatus is altogether necessary to obtain reason- 
able accuracy in determining this property. 
From tests we have carried out on the same prin- 
ciple, we find that a test piece smaller than 3 in. 
long by 14 in, dia. does not give consistent results, 
due to ramming so small a quantity of sand. 
Again, coating a dried test piece with wax may 
give an airtight covering, but if the core is made 
and dried in a suitable box, the operation is sim- 
plified, whilst the possibility of a reduction in the 
effective volume of the core by soaking in of the 
wax is avoided. Although the Paper deals 
expressly with moulding sands, we take it that 
the author would apply this test to core sands 
also, and in this case we think that sea-sand 
artificially bonded with oils or gums might prove 
difficult, by reason of its high permeability, 
tending towards absorption of the wax. We 
should be pleased to hear if the author has had 
experience of this. 


We think that careful consideration of a green 
bonded strength, or dried, transverse test as the 
casé may be, together with a _ permeability, 
moisture and perhaps sieve tests, would afford a 
reasonably simple and accurate routine check on 
foundry mixtures.—Yours, etc., 

(Signed) W. G. Morgan, E. M. Currie. 

(Messrs. Alfred Herbert & Company, Limited, 

Coventry.) 





To the Editor of THe Founpry Trape JourRNAL. 


Sir,—I read with interest the comments of 
Messrs. W. G. Morgan and E. M. Currie, a copy 
of which I understand you have received. 

Whilst I have not had the pleasure of using 
Mr. Broughall’s apparatus for testing the bonding 
strength of green sand, it is quite evident that it 
is an improvement on the method of sliding the 
test piece over the edge of a glass plate and would 
appear to be a step in the right direction toward 
the standardisation of the dropping test. The 
simpler apparatus, which merely constitutes a 
wooden core-box and a glass plate, however, does 
furnish reliable and consistent results if the 
instructions outlined in my Paper are followed. 

I observe with pleasure the confirmation of the 
value of the transverse test in furnishing all the 
information required regarding the strength of dry 
sand and its superiority over the tensile and 
crushing tests, I consider, however, that the 
10-in. test bar is too long and will present diffi- 
culties in ramming uniformly and obtaining free 
from surface defects. I find the 6-in. bar broken 
over 4-in. centres yields better results. With this 
size of test bar one may test both the weak and 
the strong sands equally well. 

With regard to the permeability test, I cer- 
tainly agree with the comments made regarding 
its importance, but I consider, because of this, it 
must receive commensurate care in detail of opera- 
tion. With reference to the practice of coating 
of the test piece with wax, there is little fear of 
the molten wax penetrating if the precautions out- 
lined are adhered to. The wax must be only just 
molten; a simple method of control is to melt so 
that a little solid wax remains or to add wax chips 
until they do not dissolve readily. The test piece 
is then rapidly immersed and withdrawn, holding 
the extremities between the finger and thumb, or 
by means of a suitable pair of forceps. On no 
account must the test piece be allowed to remain 
in the wax. Two immersions are recommended, 
allowing the first coating to harden before dipping 
a second time. With these precautions there is 
no danger of the wax percolating the test pieces 
and reducing the effective volume, even in the 
vase of sea-sand cores bonded with oils or gums; 
nor is there any chance of air being drawn other 
than through the pore spaces of the sand—a 
danger which may not be eliminated entirely if 
the core is made and tested in a box. When wax 
coated, the test pieces must not be allowed to lie 
about for any length of time before testing; it 
should be tested within eight hours after the 
second immersion in the wax. 

The tests apply equally well to both cores and 
moulds,—Yours, etc., 

O. Smatrey. 

Close Works, Gateshead-on-Tyne. 








Open Contracts. 





Lowick.—Supply and laying iron wafer pipes at 
Lowick, for the Glendale Rural District Council. Mr. 
A. Greathead, sanitary inspector, Wooler. 

London, N.W., July 19.—Supplying and laying of 
about 190 yards of 36-in. cast-iron socket and spigot 
pipes, for the St. Pancras Borough Council. 57, Pratt 
Street, Camden Town, N.W. (Fee, £1 1s.) 

Hemsworth, July 4.—Supply of about 1,860 yards 
of 6-in. cast-iron water mains and 1,050 yards 3-in. 
cast-iron water mains, for the Hemsworth Rural Dis- 
trict Council. Mr. W. T. Lynam, Union Offices, 
Hemsworth. 

Lianharran and Nantymoel, July 2.—Supply and 
laying (1) about 808 lineal yards of 3-in. diameter 
cast-iron mains; (2) about 984 lineal yards of 3-in. 
diameter cast-iron mains, for the Mid-Glamorgan 
Water Board. Mr. E. W. Davies, superintendent and 
manager, Bridgend. (Fee £1 1s., returnable.) 
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INSTITUTE OF BRITISH FOUNDRYMEN. 


ANNUAL CONFERENCE AT MANCHESTER. 


(Continued from page 498.) 


Vote of Thanks. 

Mr. Reason said they were very much indebted 
to the President for his valuable address, which 
showed the interest he took in the Institute. He 
asked Mr. Cameron to propose a vote of thanks. 

Mr. Cameron said by this address Mr. Stubbs 
had added to the services he had rendered to the 
Institute, and it was a very pleasant duty to 
propose the vote of thanks. 

Mr. H. M. Lane said he thought that the work 
of the Institute was extending. During the last 
few days he had been in Paris in connection with 
the International Conference which was to be held 
later in the year. Incidentally he had discovered 
a French book published in the sixties which gave 
a description of British foundry practice in 1854. 
The French Foundry Association were issuing 
their Transactions, and there was a growing 
willingness to exchange ideas with one another. 
In the United States, about 25 years ago, that 
was not the case. The foundrymen there at that 
time would have nothing to do with one another, 
and they had to get into their minds the idea of 
co-operation. But now the various societies were 
getting acquainted with each other and finding 
out that by the exchange of facts, ideas and 
experiences, they were making progress. He was 
glad to have the opportunity of expressing his 
personal feeling towards Mr. Stubbs, and he 
seconded the vote of thanks with much pleasure. 

The vote of thanks was passed unanimously. 

Mr. V. C. Favikner suggested that the pro- 
cramme be rearranged by taking together the 
Papers by Major Bull and Mr. Melmoth, which 
dealt with similar subjects. 

The suggestion was approved by the members, 
and it was decided that the two Papers men- 
tioned should be taken together on the following 
day. 

An abstract of the Paper by Professor A. Cam- 
pion and Mr. J. McEachen on “‘ Oil Sand Cores 
and Binders’? was given by the former. The 
discussion which took place is printed elsewhere in 
this issue. 


—_—_— 


THE ANNUAL DINNER. 

At the dinner, which took place at the Midland 
Hotel, there were 115 present. Mr. Oliver Stubbs 
presided, and the guests included the Lord Mayor 
of Manchester (Councillor W. Cundiff, J.P.), Mr. 
W. Clare Lees, the President of the Manchester 
Chamber of Commerce, and Mr. James Porter, 
President of the National Union of Foundry 
Trade Workers. 

Influence of Manchester Opinion. 

After the toast of the King had been dulv 
honoured, Mr. H. Cole Estep proposed the toast 
of the City and Trade of Manchester. He said 
the importance of Manchester consisted in some- 
thing greater than its achievements in commerce, 
finance, industry and production. It was known 
everywhere as the centre of great ideas and move- 
ments which had influenced the world. Hard 
work, equality of opportunity, freedom of trade 
so far as was possible—those were the ideas for 
which Manchester stood and to which he looked 
for the solution of the problems which now 
troubled the world, and for securing the real 
peace that was desired. 

Manchester Statistics. 

In replying, the Lord Mayor gave figures illus- 
trative of the magnitude of Manchester’s muni- 
cipal activities Annual turnover, 51 millions: 
number of persons employed, 24,900; Loan Debt, 
nearly 30 millions; assets, 46 millions; rateable 
value, £6,700,000. He said he regretted there 
were at present something like 25,000 unemploved 


but they were doing all they possibly could to 
bring about a reduction of that number. 


Improvement of Trade. 

Mr. W. Clare Lees proposed the Toast of ‘* The 
Institute of British Foundrymen.” He observed 
that the Institute included in its membership all 
classes in the industry from the top to the bottom. 
That- was most creditable and helpful. One of 
the fundamental needs of the day was that those 
who occupied positions of responsibility and con- 
trol should know intimately and personally the 
men who worked with them. In the work of 
restoration and recovery after the war no trade 
had made greater efforts than the iron and steel 
trades, with which the foundry industry was 
closely associated. When the Institution met at 
Blackpool in 1921 the average production of pig- 
iron was, he believed, 218,000 tons a month. In 
1922 the monthly average had risen to 408,000 
tons, and in April, 1923 the production was 
652,000 tons. The figures of the steel trade were 
equally striking; 1921, monthly average 308,000 
tons; 1922, 486,000 tons: in April, 1923, 749,000 
tons. If other industries follow in their foot- 
steps they would not be so troubled by the pro- 
blem of unemployment. 


Work of the Institute. 

The President, in responding to the toast, said 
the members of the Institution appreciated the 
recognition of the work of the Institution by 
civic and commercial bodies. They were out for 
the education and betterment of the trade they 
represented. They did not touch on labour 
matters or commercial matters, and he took the 
opportunity to say he was delighted that they 
had with them on this occasion Mr. Porter and 
his colleague Mr. Frost, representing the trade 
unions of foundry workers, For a very long time 
he had felt that whatever their views might be on 
labour questions they should be able to come to- 
gether on many occasions and learn to understand 
each other better. There would then be far less 
friction than was sometimes the case now, because 
a good deal of friction was due to misunderstand- 
ing and suspicion which would be removed if they 
knew each other better. As far as the Institute 
was concerned they wanted the trade union 
leaders to take more interest in its work. He had 
been surprised sometimes to find how little was 
known of what it was doing. He also wanted the 
employers to give it more support. Considering 
the conditions which many of their working mem- 
bers had suffered from it was a marvel to him 
that they had kept the membership up so well. 
They were helping to train men to fill positions 
in the industry and they looked to the employers 
to help them in that work by subscribing to the 
Institute and by choosing from the ranks of the 
Institute the men who were wanted to occupy 
positions as foremen or managers. When men 
spent their Saturday afternoons, and often one 
or two nights in the week, on the work connected 
with the Institute, they deserve that consideration 
should -be given to them when a_ responsible 
position had to be filled. If the employers would 
do that he would be very well satisfied. 

The Present concluded by proposing the toast 
of the Visitors, and called upon Mr. Porter to 
respond. 

Indirect Results. 

Mr. Porter said it was not only a pleasure to 
come amongst them; it was also an education. 
He thought he could safely say that the men he 
represented were conscientious workmen who took 
a pride in their craft. The employers would 
appreciate that point of view. The craftsmen of 
this country were equal to those in any other 
country. They were also men who appreciated a 

D 
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square deal and when they got it would not fail 
to carry out their part of the bargain. The way 
to real progress was along the path of mutual 
understanding and agreement. They had reached 
a stage in industrial matters when the bully was a 
danger, not merely in a particular shop, but to 
the industry at large, and to avoid trouble in the 
future men should be free and frank with each 
other, so that each side would be able to appre- 
ciate fully the position of the other side. He did 
not know much about the Institute, but he 
gathered that its objects were in the main 
technical, they were also hygienic, and being 
hygienic were necessarily humane. Those were 
three cardinal points. He trusted that this visit 
of the Institute to Manchester and its future 
efforts would redound to its credit and _ prove 
beneficial to the industry in general and the com- 
munity to which they all belonged. 


THURSDAY’S PROCEEDINGS. 
Letters of Regret Read. 

The Conference was resumed on Thursday morn- 
ing at the College of Technology, the President in 
the chair. In the course of the morning the 
President read a letter received by Mr. Riddell 
from the private secretary of Lord Weir, who 
regretted that he could not accept the suggestion 
that he should be the guest of the evening at the 
dinner of the Institute. His Lordship deeply 
appreciated the opportunity offered by Mr. 
Stubbs and wished Mr. Riddell to convey to him 
his Lordship’s sincere thanks for the honour, and 
his regret at being unable to take advantage of 
this particular opportunity to meet his many 
friends in Manchester. 

Mr. J. Ellis, writing from Cardiff, said Mr. C. 
Jones and himself regretted very much that 
they could not be at Manchester. They wished 
every success to the Conference. 

The President of the French Foundry Technical 
Association (Association Technique de Fonderie), 
M. E. Ramas, wrote that he had received the 
invitation to take part in the Manchester Con- 
ference, but because of the work involved in the 
organisation of their own Congress and Exhibi- 
tion, he found himself unable to be _ personally 
present and the little time available did not allow 
him to find a member to represent the French 
Association. He asked the President to transmit 
to their British colleagues their sincere regret 
with their best wishes for a successful meeting. 

Mr. S. G. Smirn, at the conclusion of the dis- 
cussion on Professor Siegle’s Paper, proposed a 
very hearty vote of thanks to the authors of the 
various papers, which Mr. E. L. Rueap seconded. 

Mr. Brovewatt proposed that the hearty thanks 
of the Conference be given to the Sub-Committee 
of the Lancashire Branch, to the President, Mr. 
Miles, and the Secretary, Mr. Makemson, and also 
to the General Secretary of the Institute, Mr. 
Hollinworth, for the splendid arrangements made 
to carry out the Conference. He said he had 
attended many conferences. but he did not remem- 
ber one which had worked more smoothly. 

Mr. Patterson seconded the motion, which was 
sarried unanimously. Mr. Mites and Mr. 
HoriinwortH replied briefly. 

Tue PRESIDENT said he was delighted with the 
Conference. He was sure it would not have been 
so successful if it had not been that everyone 
attending it came in the right spirit. They had 
not heard a word of discontent or dissatisfaction 
from anyone, and it was very gratifying to the 
members of the Lancashire Branch. 

Mr. F. J. Cook proposed a vote of thanks io 
the authorities of the College of Technology for the 
free gift of the use of the rooms. The motion 
was passed unanimously. It was also decided that 
telegrams be sent to Mr. C. Jones and to the Presi- 
dents of the French Foundry Association and the 
American Foundrymen’s Association. 








Tue CHemIcaL AND TecHNntcaL ENGINEERING Com- 
PANY, Lriuitep, 11, Pancras Lane, E.C.4, have pur 
chased from Corebind, Limited, the rights of manu- 
facture of Corebind, a range of foundry sand binders 
which has obtained a high reputation in many of the 
leading foundries. Corebind is now being made at 
the company’s factory at Hillingdon Heath, Middlesex. 


The British Cast Iron Research 


Association. 





Why Research is Necessary. 

An argument has been put forward that if a 
foundry cannot do without the assistance of such 
an Association as this it ought not to be in busi- 
ness at all. If such an argument had any force 
at all it implies that no industry in this country 
should make any attempt to progress. No doubt 
foreign countries would approve of such a course 
being adopted, as they recognise themselves that 
the more industry joins up with scientific research 
work the better it 1s equipped to meet all competi- 
tion. The foundry that decrys the value and help 
of research is doomed to failure in the long run. 

Many factors are responsible for the growth and 
commercial success of any manufacturing organisa- 
tion, but even a superficial survey of the indus- 
trial field will indicate to any interested observer 
that adaption to changing conditions and the 
adoption of new and improved methods and pro- 
cesses characterise all firms which have been in 
business over a long period of time and who have 
progressed. This phase of business life means that 
large manufacturing enterprises recognise the 
great value of co-operative scientific research such 
as carried out by this Association, and readily 
support any such organisation that has for its 
objects the furthering of industry. 


Graphite Grams are Impure. 

Possibly no industry requires assistance such as 
can only be given by research more than the iron- 
founding industry. In the cast-iron field metallo- 
graphy has not made as much impress as it has in 
the steel industry. A few metallurgists have 
developed the microscopic study of malleable iron 
until the annealing operation is becoming better 
understood, but little of practical value for the 
grey-iron foundryman has been obtained through 
microscopic investigation. From time to time 
articles on the micro-structure of grey-iron have 
been published, particularly by Prof. Bauer. These 
articles have given an idea of what might be done 
from the further investigation of this product 
under the microscope. The condition of carbon 
also offers an important field for investigation. In 
steel, the state in which the carbon exists effects a 
marked influence, and has been studied under the 
microscope. Microscopic investigation of carbon 
in grey iron has been confined largely to examining 
the shape and size of the graphite particles, but 
little has been indicated regarding the effects pro- 
ducing the different states of the graphite which 
was not already known. It would appear that re- 
search must go deeper and study the graphite 
formation at higher magnifications. Already in- 
vestigations by the Association have shown the 
complexity of the graphite grain of which graphite 
is only a part. Possibly, when the nature of the 
graphite particle is understood, a method of con- 
trolling it to give higher physical properties to 
the grey-iron may be evolved. 

Once these problems are solved the results will 
be turned over for practical application, the bene 
ficial results arising from work of this character 
can only be measured as the various problems 
awaiting solution are tackled by the Association. 

Men naturally follow the line of least resistance 
and resist changes and innovations even when such 
change promised amelioration of existing condi- 
tions. Information of a helpful or constructive 
character filters slowly through an_ industry. 
especially if its applicatien involves the scrapping 
of old and the installation of new equipment. De- 
fective castings have been produced in the foun- 
dry, and possibly will be produced so long as the 
human element is a contributing factor; hut 
defective castings due to ignorance of materials 
and methods on the part of those in charge of 
operations gradually are disappearing from the 
foundry in this country, and the more the great 
work of the Association is appreciated the more 
readily will ironfounders find it to their benefit to 
become members. 

Problems Sent in by Members.—Whether trade 
is improving or not it seems to be a sign of foun- 
dry activity that during the past month the 
number of problems sent in create a record. 
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Manchester Conference Visits. 


Visit to Messrs. Hans Renolds, Limited, of Didsbury, 
June 13. 

The party on arrival were met by the directors 
and principal members of the staff, who acted as 
guides. The firm attached considerable importance 
to this visit, and realised that only those who were 
really cognisant of the operations involved in 
chain-making could possibly act as efficient guides. 
The outstanding features of the firm were excel- 
lently described by Mr. Hans Renolds, the chair- 
man of directors, in reply to votes of thanks to 
him, his co-directors and staff, which was proposed 
by the President, Mr. Oliver Stubbs. 

Mr. Renolds at the outset explained the methods 
adopted to ensure that only the highest quality of 
material entered into their product, because if 
defects were found in the finished chain the dozens 
of operations which were involved in its making 
were lost. Actually their production was 12,000,000 
parts per week. 

The firm employed some 1,600 persons, every one 
of whom was a partner, inasmuch as immediately 








quality, they can compete in a country where quan- 
tity production has been reduced to fine art. 

Finally, Mr. Renolds drew their attention to 
the excellent welfare work carried on in the works. 
The ambulance, athletic and social facilities avail- 
able were second to none in the country. 

From the foundrymen’s point of view, the visit 
was of an exceptionally interesting character, as 
he saw the product of his work being fashioned into 
articles of commerce by quantity production 
methods which he is constantly striving to emulate 
every time he receives an order for large quantities 
of thé same casting. 


Visit to the Derbyshire Silica Firebrick Company, 
Limited, Hartington, June 14. 


After motoring from Manchester, the visitors 
were received by Mr. Frank West, managing 
director; Alderman F. J. West, C.B.E., and Mr. 
J. W. Fagan, general manager 

These works are situated in the High Peak of 
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A View IN THE WORKS OF THE 


any profit was shown a distribution was made in 
proportion to their salary or wages. This scheme 
differed from those operating at other works, as 
they did not make their workpeople wait until an 
audited balance-sheet was presented. Obviously, 
such a scheme involved more bookkeeping, but he 
considered that it was well worth while. 

Speaking of chain drives, Mr. Renolds pointed 
out that though dearer than leather or its substi- 
tutes, they lasted a lifetime, and 20 years was a 
long time to wait for a repeat order. For the 
motor and cycle trades, chain-making was a 
seasonal business, and the firm had decided to carry 
heavy stocks, so that when the demand came there 
would be no difficulty in keeping up with delivery. 

It was pleasing to state, said Mr. Renolds, that 
the firm were selling largely in the United States, 
which supports the view that when British firms 
combine quantity production associated with 


DERBYSHIRE Sricica Fire Brick Company 


Derbyshire, amidst rural surroundings, and as is 
usual under such conditions, the firm has to make 
itself responsible for its own water, gas and elec- 
tricity supply, and they are to be congratulated on 
the way in which they have overcome these diffi- 
culties, 

The works were founded by the late Mr. John 
West, M.I.C.E., on this site because of the exten- 
sive deposits of high-grade siliceous materials 
They manufacture several grades of silica fire- 
bricks, which are used extensively in the construc- 
tion of Glover-West gas retorts. The special 
quality grade softens at Segar Cone No. 33 (1,730 
deg. €.). The special features of the bricks are 
that they are capable of withstanding heavy loads 
at high temperature, and show but small after- 
expansion. 

The works. of which an interior view is given 
above, cover about five acres. They are well 








518 THE FOUNDRY TRADE JOURNAL. 


June 28, 1923. 








planned, and allow of the raw materials entering 
at one end and are drawn from the kilns at the 
other end. Here they are loaded direct into rail- 
way wagons which run alongside the kilns, 

For the bringing of the raw rock from the 
adjacent quarries Fordson tractors are used. 

The whole of the bricks or slabs are machine- 
moulded. This operation is so accomplished as to 
give a definite density to the final product, 

The kilns used are of the semi-continuous type, 
and are fired at high temperatures, each chamber 
averaging Cone No. 14 (1,410 deg. C.). The firm 


consider that these high heats are a guarantee of 
efficiency in the finished brick, as normally they 
will not be called upon to withstand higher tem- 


Mr. W. C. Bacon. 
(Chairman, Manchester Ship Canal.) 


peratures than those at which they have been 
burnt. ; 

At a tea kindly offered to the visitors the direc- 
tors and staff were thanked by Mr. Stubbs, to which 
Mr. Frank West replied. 


Excursion to Liverpool via the Manchester Ship Canal, 
June 14, 


The excursion was taken advantage of by a large 
number of visitors, who were fortunate in being 
accompanied by Mr. W. C. Bacon, the Chairman of 
the Manchester Ship Canal Company; Mr. F. A. 
Evre, the secretary and accountant; and Mr. W. 
Fox, the chief mechanical engineer. The numerous 
feats of engineering, all involving the aid of the 
foundryman, were of constant interest for the 
visitors. Of outstanding interest for foundrymen 
was the method of controlling the electric jib 
cranes by means of flexible cables terminating in 
a portable contro] gear carried on shoulder straps. 
It is a system capable of being applied to many 
metallurgical plants with advantage. 

By the kindness of the directors of the Company, 
a light lunch was provided. The President of the 
Institute, Mr. Oliver Stubbs in a short speech 
voiced the deep appreciation of the visitors at the 
trouble and expense to which the directors of the 
Manchester Ship Canal Company had gone in 
order to give them such an excellent opportunity 
of visualising the potentialities of Manchester as 
a seaport town. Mr. W. C. Bacon replied, stating 
his Company were only too delighted to receive 
foundrymen, as after all but little engineering 
work was possible without their co-operation, and 
it was essential that they should be familiar with 
the uses to which castings were put. 





National Gas Exhibition. 


From September 17 until October 3, Bingley Hall, 
Birmingham, the venue of the last Foundry Exhi- 
bition, is to be occupied by exhibits showing the 
latest industrial and domestic application of towns 
gas. Whilst no list of exhibitors is yet available it 
is confidently expected that this will have a dual 
interest for foundrymen, as they are interested in 
the castings which the gas engineering industry 
absorbs, and also in the application of towns gas 
to the numerous heating and drying jobs in the 
foundry. Core stoves, skin drying, non-ferrous 
melting are but a few of the operations where they 
can usefully compete. 











Catalogues Received. 


Rolled Steel Foundry Flasks.—Messrs. Sterling 
Foundry Specialties, Limited, of London Road, 
Bedford, have sent us a copy of a booklet which 
they are circularising to the trade. The catalogue 
describes more than twenty different standard 
types of boxes, all of which are made from a single 
strip of rolled channel steel accurately bent to 
the required shape. The handles, pin holders, lugs 
and other attachments are made of malleable iron. 

White Metal Furnaces.—We have received from 
the Monometer Manufacturing Company, Limited, 
of Savoy House, 115, Strand, London, W.C.2, a 
four-page leaflet describing their latest design of 
‘* Monometer’”’ white metal melting and refining 





F. A. Eyre. 


Mr. 
(Secretary, Manchester Ship Canal.) 


furnace for the production of all sizes of bearings 
and pattern plates, fitted with a mechanical mix- 
ing device. This device is hand controlled for the 
smaller and power controlled for the larger fur- 
naces. It is stated that its use in conjunction with 
a temperature control eliminates the necessity for 
skilled labour, A further feature emphasised is 
the partial arrest of the gases above the metal 
before passing to the flues, which is claimed to 
eliminate dross by avoiding an oxidising atmo- 
sphere. Nothing is mentioned as to its application 
to the manufacture of pattern plates, which in 
most works is of an intermittent character, but 
being town’s gas-fired it is worth considering by 
foundrymen when studying the question. : 





A MEETING of the first mortgage debenture holders 
of the Argentine Iron & Steel Company (Pedro 
Vasena e Hijos) was held on Thursday for the pur 
pose of ascertaining their views with regard to carry 
ing on the business of the company or the realisation 
of the property comprised in the trust deed, 





UM 





UM 


June 28, 1923. 


THE FOUNDRY TRADE JOURNAL. 519 











Discussions on Manchester Conference Papers. 


OIL SAND CORES AND BINDERS. 


In his introductory remarks, Mr. Campion said 
the Paper did not profess to be complete. So far 
as he knew, it was not even complete in relation to 
the work they had done which had been proceeding 
for about a year. It really arose from worry 
with various people, who all declared that they 
had the best core binders in the world. Accordinz 
to these travellers they never had failures. In 
practice there was such tremendous variation with 
the same binder that they determined to investi- 
gate to see whether they could not get something 
that would give consistent results. They insti- 
tuted a series of tests which yielded a good deal 
of useful information. Now when these people 
came round they asked for a sample to test. Some- 
times there was a flat refusal. Others gave up 
valling when they found the material was being 
tested. 

Mr. McEacwen added a few remarks on core 
drying, and observed that it was much better to 
use river sand than sea sand. 

Tue Prestpent opened the discussion by read- 
ing a communication from Messrs. E. M. Currie 
& W. G. Morgan, of Coventry, as follows :— 

A general survey of this Paper gives one the 
impression of an important subject treated in 
wather too general a fashion. Parts of it are 
decidedly useful and interesting, but the results 
of the tests given in Table I. and studied in the 
light of application to foundry practice are of no 
use to anyone except the authors, as no indication 
is given of even the base of the various binders 
used ; i.e., whether they can be classed under the 
general headings of oil, molasses or dry hinders 
and which would have made the Paper of real use 
to the trade. 

It is evident that the Authors have come upon 
the same trouble that a great many foundries must 
experience to-day—lack of uniformity in the 
strength and consistency of the binder. 

There is a greater liability towards the inclusion 
in river sand of earthy matter which is detri- 
mental to the efficient working of anv binder. In 
our experience, sea sand js cleaner and of a more 
uniform grade, all of which gives a_ sharper, 
stronger and more easily workable mixture, but, 
of course, the use of river or sea sand depends on 
the locality, cost and facility of transportation. 
The practice of drying the sand cannot be too 
strongly emphasised, as it is not generally realised 
that the moisture content plays a verv large part 
in core mixtures of this description. The less the 
dilution, consistent with proper cohesion in the 
green state, the better are the results, and the 
advantages irclude:—(1) Saving in fuel, as the 
time taken to drv the cores is kept to a minimum: 
(2) tendency to ‘‘ creep ” and sag is reduced; (3) 
the green bonded strength is higher—thus the cores 
will stand rougher handling: (4) less adhesion to 
the coreboxes by the mixture. 

Gas-Drying Preferable. 

With regard to drving, gas is undoubtedly better 
than coke or coal for stoves, and as it permits of 
the temperature being controlled for cores where 
the thickness does not exceed 2 in., a temperature 
of 250 deg. C. (482 deg, F.) has been found to be 
most efficient, whilst for larger work from 200 to 
250 deg. C. (392-482 deg. F.) is to be preferred. 
Except for very small cores, low temperature with 
high dilution is almost asking for trouble, due te 
creeping, however well mixed the sand may be. 

With reference to testing, the transverse test on 
a dried core gives all the requisite information as 
to strength. It is simple to control, gives more 
reliable results than a tensile test, and is more 
representative of actual working stresses than any 
other test except pehaps crushing, but our experi- 
ence leads us to the conclusion that the cross 
sectional area of the authors’ test piece is too small. 
More reliable figures would be obtained with a 
test piece 1 in. sq. 

From the Paper, the binders cannot be con- 
sidered as having been exhaustively tested. The 
method of testing binders against one another in 
a standard mixture is instructive, but conclusions 


from such a test should certainly not be drawn as 
to their relative merits, rather should each binder 
be considered after its correct baking temperature 
and proportion to sand have been determined. 


Bases of Numbers Desired. 


Mr. F. J. Cook said he had been concerned with 
oil sand cores for many years. In that connection 
he must call attention to the Paper by Mr. Lane. 
He did not mention it because Mr. Lane was 
present, but because it was really a standard work 
on this subject. 

He was at one with the Authors in preferring to 
use sand which had been dried. He had himself 
found that a great improvement was obtained by 
emulsifying the oil and the water before it was 
added. By making experiments they arrived at 
the right proportions, and then when emulsified it 
permeated and became incorporated with the sand. 
That was better than adding the water by itself. 

He would like to join issue with the criticism }y 
Messrs. Currie and Morgan that the results given 
in Table I., studied in the light of application to 
foundry practice, were of no use, but he thought 
the authors might give some idea of the bases of 
the different binders used. 


Various Bonds can Neutralise each Other. 

Mr. H. M. Lane said about 25 or 30 years ago 
he was called in to advise regarding some trouble 
with castings in a large works, and he came to the 
conclusion that the cause of it lay in the sand; 
there was nothing wrong with the metal. From 
his knowledge as a foundryman he tried to correct 
it, but what he did was not right: so he started 
off to investigate, and «spent fifteen years and 
£6,000 of his own and other people’s money, and 
managed to get somewhere. The whole question 
of foundry sands and binders was a subject of 
colloidal chemistry. Unless that point was recog- 
nised they would get nowhere in research. One 
could take oil and combine it, for instance, with 
clay in the sand, using a little clav to give 
strength to the core to stand up. That clay 
absorbed the oil and pulled it away from the 
ordinary bond of the sand, and so slowed down or 
reduced the power of the oil as a binder of the 
clay. One could use a good clay for a binder—they 
used it in their green sand—and oil could be used 
as a binder—they used it in many of their cores— 
but when the two were together there was trouble 
When a woman made pastry, what did she do in 
order to shorten it? She put in more fat and she 
reduced the binding power of the flour. When they 
put oil and flour in a core they did the same thing 
as in pastry or pie-crust; they shortened down the 
binding power of one of the colloidals reacting with 
the other. The colloidals each had its value. It 
was a subject for discussion and research. 

When they started their investigation the first 
question was, how were they to get comparative 
results? At that time he was living in Cleveland 
He established a laboratory, and started experi- 
menting with oils and other materials. He used 
about 450 different kinds of materials in tests— 
oils, resins, pitches, clays, starches, dextrine, flour, 
in their various phases. There were a good many 
binders which had a value in the foundry for cer- 
tain purposes, but had some disadvantages for 
other purposes, and one thing must not be for- 
gotten in all research; thev might carry out a 
binder research which would give definite values 
as to the binding ability of the material, and 
perfect cores might be made with that particular 
binder in the laboratory, but when it was used 
under practical conditions it might stick to the 
core box so badly that good cores could not be 
made. Then thev discarded that binder and took 
up some other. In other words, one must combine 
research with the consideration of practical 
foundry conditions 


The Question of Drying. 
Later he established a second laboratory, where 
a negro did the manual work. They were using 
burnt sand, and he told this negro: ‘‘ I want vou 
to make 50 cores a day for 100 days from a certain 
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sand, a fresh batch every day, and I want you to 
test them, making five to-day, five at the end of 
a week, and so on, at various periods. I want to 
see how it can maintain the strength of the 
binder.” The cores averaged 56 Ibe. per sq. in., 
and the negro kept them to within 5 lbs. of that 
during the making of thousands of cores. That 
showed that uniformity was possible, provided one 
could control the baking temperature. 

One of the first things they found arose in the 
laboratory. There were over 10,000 cores broken, 
and the standard testing machine did not grip the 
core in such a manner that it broke centrally. 
They therefore designed the method shown in 
Fig. 1. The testing machine had a roller grip at 
A and a beech or apple wood jaw sawed out so 
that it fitted. The core would bed itself down in 
the mould. He made jaws of antimonial lead and 
various paper compounds with leather, but beech- 
wood or applewood jaws for the testing machine 
gave them the most accurate results. 

Desiring to know the heat penetration of the 
cores, he made one which resembled roughly 
Fig. 2. The result of their experiments was this. 
They started, say, at 400 deg. F. at A, and started 
to heat the core. The first reading would appear 
at B at about 70 deg. or thereabouts. It would 
gradually rise as the heat penetrater until it 
reached 112 deg. (B in Fig. 3). It then ran 
level till the last trace of moisture had been driven 
out of the core (point C in Fig. 3). Then it went 
upwards, approaching point D, Fig. 3, in 24 hours. 


In place of that size of sand grain he took some 
of smaller diameter. There would be twice the 
number of molecules in a given area, more 
internal contact points, and about double the 
exterior contact points. They would have to use 
the same amount of oil at each of those contact 
points to get the same strength of core; therefore, 
because of the smaller size of the grains they had 
to use several times as much oil. So, in order to 
get the maximum strength of core with the mini- 
mum amount of oil, one must use the coarsest sand 
suitable available for the job, 

The question of the size of sand depended upon 
the way in which the oil permeated or penetrated 
this, and the use of uniform sand was a considera- 
tion that was most vital. A criterion of the sand 
was: Can one get the maximum strength of core 
with the minimum amount of oil? 


Amount of Gas Evolved. 


It was necessary to test the amount of gas given 
off in drying cores, and they constructed the appa- 
ratus roughly sketched in Fig. 5. They were 
attempting to make cores containing the least pos- 
sible gas, and they baked a linseed oil core at a 
constant temperature, deciding to make the time 
20 minutes. The curve (Fig. 6) gradually rose, and 
then went over as shown until the temperature 
became constant at 425 or 450 deg. F. Some would 
say, ‘‘ That is the point to take your core from 
the oven, because you have reached the maximum.”’ 
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A 6-in. cube showed that it took a very long time 
to get the heat through. From the production 
standpoint it was important to get some cores dry 
promptly. When they started, one question was: 
How can we get that core to dry quickly? There 
were two things to bear in mind. The amount of 
moisture in the core could be reduced so that there 
would be less moisture to expel, and time would be 
saved; or the permeability of the core could be 
increased. Then the results were more rapid; the 
moisture was removed more quickly. 

In Fig. 4 the circles represented sand grains in 
contact. The action of the oil as binder is shown 
at A. It dried in there between the grains, and 
formed a film around those contact points. That 
gave the bond between them. Resins would form 
contact points, of course, and give somewhat the 
same result, but flour or starch or dextrine would 
form not a film but globules (B, Fig. 4). Treacle 
or molasses was frequently used as a binder. At 
a certain point is started to boil up, and it formed 
a film joining the sand grains. It dried down like 
little plate girders, forming a bond in that way. 
He tried to photograph the phenomenon as he saw 
it under the microscope, and they succeeded in 
getting about twenty photographs which showed 
those contact points. So they were getting some 
little insight into what was really happening in 
an vil sand core. 


He said, ‘‘ No, because at this point there is still 
25 per cent. of the gas left.” 

In drying the linseed oil core there must be an 
excess of free oxygen. It was a drying process, 
not a purely baking process, which flour was. 
Gums—not British gum, which was only a form of 
dextrine—resins, varnishes, pitches, all that group, 
were simply drying processes. Molasses and 
treacle were similar. It was simply moisture expul- 
sion and drying down to a film. In this linseed oil 
core they reduced the gas at point A (Fig. 6) to 
one-fourth, 

For jacket cores he insisted that it was neces- 
sary to dry them to a chocolate brown, using emul- 
sified linseed oil as a binder. 

Within certain limits he agreed with all that 
had been said about drying sand. At one time he 
would have spoken without the qualification, 
and said, ‘‘ Dry all sand,’ but it had heen 
discovered that in some cases the drying of 
the sand was important, but not so impor- 
tant provided there was always a constant 
amount of moisture present in the final 
mixing and emulsified oil which was used, would 
go to the contact points and stay there. The sand 
he liked for oil sand was dune sand. It was used 
in the United States as far as possible. The dune 
sand of Lake Michigan or from Lake Erie at a 
point opposite Buffalo was shipped to foundries 
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within 500 or 600 miles to make cores from, 
because it only required the use of half as much 
oil, or even less than that, on account of the con- 
tact points and the very uniform size of grain, 
and also because by baking at the right tempera- 
ture one could get along to a great extent without 
any artificial venting through the core. That was 
entirely owing to the natural properties of the 
sand. 


Moisture in Sands is Definite. 


Coming back to the point about moisture, he 
carried out tests over a number of years. He was 
at that time the consulting engineer for four or 
five organisations and in charge of the labora- 
tories, so that he had some twenty laboratories 
working on the problem. The Cornell University 
and several metal concerns were assisting him in 
the research, so that he had quite a number of 
assistants. They wanted to find out what was the 
natural water content of the sand. At one time 
they had a pile of sand 30 ft. high put up. A tre- 
mendous downfall of rain occurred, and he insisted 
that that was the time to test the moisture 
content. A ladder was put up, and he went up 
the face and procured a shovel-full right at the 
top. Then he worked down the face, taking samples 
the whole way down. These were placed into cans, 
which were taken to the laboratory. Comparing 
the sand taken from the top with that taken from 
near the bottom, there was less than 3 per cent. 
difference in the moisture content. It was very 
coarse sand, and the excess moisture had gone 
straight down, and the moisture which remained 
was the natural content which was retained by 
capillary attraction. Every sand, which was a 
clean sand, had a natural water content which 
depended upon the number of contact points. 
They then went to sand holes at a dozen different 
points and drew samples over an area of a 
thousand yards, and tested those. They found 5 to 
10 per cent. moisture; it would not naturally dry 
much below that. Then they started a system of 
making a weekly or bi-weekly determination of the 
moisture over the faces of sand, and used that 
as a base in mixing sand. In other words, they 
knew the amount of moisture in the sand, and 
they added enough water as would, with the 
binder, give the bonding required. That was 
satisfactory if it was pure oil, but with certain 
kinds of oil one was liable not to get all the oil 
in absolute contact. For testing purposes, when 
they were intending using pure oil, they dried the 
sand. But in some foundries there was a tre- 
mendous tonnage of sand used. There were places 
in the United States where more than 100 tons per 
day was used. To dry that enormous quantity 
would be out of the question. 


Reclaimed Sand. 


The last point he would touch upon was the 
question of reclaimed sand. They built a labora- 
tory which had about 3,500 sq. ft. of space in it, 
and they had the testing machinery there. They 
installed various kinds of plant and tried to clean 
the sand. This they could do when it was wet, 
but they had to dry it afterwards, and it cost twice 
as much to drv as to clean: so the process was 
eut out from the practical standpoint and aban- 
doned. They could not clean the sand efficiently 
enough to use it as an oi] sand:or along with any 
other kind of binder. 

Finally, Mr. Lane referred to the sand re- 
claimed, and stated that the grains which are left, 
which have no cracks in, have stood the tempera- 
ture test, and they will not break with a second or 
third test. Unburnt sand grains which have small 
cracks, as shown at A and B, Fig. 7, will shatter 
across the dotted lines. 


Vote of Thanks to Mr. Lane. 


Tue PRESIDENT said while Mr. Lane had been 
speaking it occurred to him that they ought to 
pass a special vote of thanks for this contribution 
to the discussion. The authors also deserved addi- 
tional thanks for having brought it out. He 
thought the Paper and the discussion pretty well 
confirmed what his own experience led him to 
think. There were so many of these core sand 
mixtures, binders, and so forth that one did not 
know where he was. What was wanted was a 


standard method of testing which would enable 
them to judge these materials from one standard. 

Mr. A. Surtciirre (Bolton) said he spoke as a 
working foreman in a foundry. The main thing 
he had to take into consideration was the ques- 
tion of price. Drying the river sand, mixing, 
emulsifying, all added to the cost. What did it 
work out at per ton when it reached the core? 
What was to be done with the used sand? It was 
not a good thing to allow oil sand to remain about 
the floor. If it was allowed to remain there some 
time, it might be responsible for some bad castings. 
He had some cores with him, but they were not 
made of river sand. The price, carted and dumped 
into the yard, was 14s. 6d. There was ‘no mixing, 
the coremaker simply put the oil into it, and there 
was no further trouble. He produced for inspec- 
tion two cores, one of which had been made nearly 
two years. 

Proressor Campton: Are there any wires in 
that? 

Mr. Sutcrirre: Yes, there is a wire in it, but 
you can break it up. It is a complete core. 

Mr. J. Cameron said the great point of the 
Paper was that it was a suggestion to every mem- 
ber to carry out in their own foundries research 
work of a similar character, though he hoped it 
would not be necessary to spend £6,000, as Mr. 
Lane had done. In that way they would reduce 
very considerably the cost of oil cores in castings 
where oil cores were necessary. 

The sand was got from the bed of the River 
Kelvin. He did not know whether that had any- 
thing to do with the quality of the sand, which was 
excellent. Professor Campion had worked hand 
in hand with Mr. McEachen, and they both 
deserved encouragement. 

Mr. LANE said emulsified oil would combine with 
the water which existed in the core sand, but where 
emulsified oil was going to be used an extra mixing 
or grinding of the sand was needed in order to 
get the oil in actual contact with the sand grains, 
so as to get uniform strength. 

Mr. F. M. Cramp mentioned that in his district 
there was a local sand which was no use for 
foundry work except for making jackets for Diesel 
engine evlinders, weighing two to three tons. Even 
the builders had to reject that sand. 


Strength of Cores. 

Mr. Rueap said he had much enjoyed the Paper 
and the discussion which had taken place upon it. 
There were two points which might in some respects 
have been overlooked. In the Paper they had been 
given the strengths of the cores in the form in 
which they were produced, in the square core box 
er section. He would like to know how they would 
work out with round cores produced on ordinary 
machines in considerable lengths. The other point 
had reference to the use of local material for oil 
cores. Where the local material contained a good 
deal of clayey matter one had to consider the 
restrictions which Mr. Lane had called attention 
to of one binding material interfering with another 
and necessitating the use of a much larger quantity 


of oil. 


Span Ratios Not Constant. 

Mr. Ruyppercu said if the authors would give 
some indication what the bases were—whether they 
were linseed bases or any other—it would be 
rather useful. In regard to Table I., he had been 
trying to find out the relation between the 6-in. 
and the 3-in. span. It appeared to him there was 
an error in the test somewhere, and if that was so 
it rather cut down the value of the table. In 
No. 1 the ratio of the 6-in. to the 3-in. was prac- 
tically 2 to 1, but in No. 5 it was 14 to 1. The 
method had not been explained how the bars were 
put together, how they were rammed, or anything 
of that nature. Probably that had something to 
do with the drying. Although the authors said 
oxidation was necessary, no information was given 
as to what precautions were taken. As to getting 
suitable raw material, one could get reasonably 
close at any rate by taking just an ordinary den- 
sity determination. The idea of finding the bond- 
ing value of all these oils was very good. The 
basis of these binders was, he supposed, linseed 
oil, and it would have been very useful indeed if 
Professor Campion had been able to supply a com- 
parison. He did not know whether that was pos- 
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sible at all. Dr. Moldenke recommended cement 
just to cut out the number of core irons. A friend 
of his who put 5 per cent. of cement spent 14 hours 
before he got it out. It worked out at 2 per cent. 
of lime, and it was rather a thin core. 1t rather 
showed that, although Dr. Moldenke had suggested 
it, it was better to keep off that idea. 


Green Bond Should be Determined. 

There was another point about ascertaining the 
strength ot cores and core oils. The authors had 
given it in dry sand. What was really wanted in 
the first place was the green sand strength; having 
that, one could go on to trv the drv sand 
strength, at least as far as linseed oil was con- 
cerned. Unless one was very careful, it swelled 
or gave a distorted core very easily indeed. It 





An American Visitor. 

Mr. H. M. Lane, whose photograph we give 
below, comes from Detroit, the motor manufac- 
turing town in the United States. Mr. Lane has 
received a commission to design-and equip a new 





foundry for M. M. Citroén & Cie, of Paris, who 
have been described as the Ford” of Europe 
Mr. Lane took part in the Manchester Conference 
and gave the members a most useful discourse on 
moulding sands, It is on the subject of sands for 
foundry use that Mr. Lane has achieved a world- 
wide reputation 





appeared to him that the question ought to have 
been tackled the other way about. First of all, the 
minimum green sand strength was required, then 
the dry sand strength; and, having decided that. 
proceed to ascertain what materials could be used 
to produce the strength required. By this means 
he thought a fair comparison could be obtained of 
the relative values from the strength point of view. 
Tt struck him the Paper was more or less upside 
down from that point of view. 

In Appendix 1 the grading had been done by 
elutriator. Clay was given as 8.35. How much of 
that was clay and how much was river sand he 
could not say. With such a material there was 
12 to 15 per cent. silt. If one had a sand of that 
sort he would bother no more about it. but would 
discard it, as it was a clayey material, and he 
would use ordinary Worksop sand at once. He 
would like to know whether any _ confirmation 
test had been made of that 8.35 clay figure. 

With regard to the testing for transverse 
strength, the size of the bar, being only } in., was 
too small. He thought in the work done bv 
Doherty the minimum size was 1 in. In fact, to 
have any chance of correctly testing core material, 


a 2 by 1 bar was necessary. He would like to 


know how much actually went at the centre of the 
tooth where the pressure was applied. Really, the 
size of the test piece required to be enlarged before 
they could get anything like comparative results 
with such cores. Probably that explained the 
differences between the 3-in, and the 6-in. results 
shown in Table I. 


Core Oils Require Further Testing. 


Mr. H. SHersurN said from the discussion of 
this most difficult problem it seemed to him it was 
a case in which the Institute could help the small 
foundries very much indeed if they would draw 
up a number of tests, which would give a much 
better idea of these materials than could be got 
at the present time. Innumerable people were 
offering all kinds of core binders, and the small 
foundrymen, who had not the facilities which the 
greater works had, were in an exceedingly difficult 
position. If from this Paper one or two basic 
principles were laid down the Institute would do 
a very great service. 

Tue Presipent: I am going to suggest to Pro- 
fessor Campion that he should very briefly reply 
now, but reply in detail to the criticism through 
Tue Founpry Traps JouRNAL. 

The Author’s Reply. 

Proressor Campion said he wished to thank the 
members for the way in which they had discussed 
the Paper, and particularly Mr. Lane for his very 
informative contribution. With the majority of 
Mr. Lane’s remarks he was in agreement. 

Mr. Rhydderch had spoken about the difference 
between the 3-in. and 6-in. spans. It was pretty 
obvious that a 6-in. span would stand a less load 
than when it was only 3 in. If cast iron was put 
on 12-in, centres they got a certain strength; if 
it was put on 24-in. centres the strength was less, 
it had a bigger deflection. 

He thought in introducing the Paper he men- 
tioned that, with the exception of one, they were 
all based upon drying oils of the standard of 
linseed, but not necessarily linseed oil. He could 
not guarantee this without having actually having 
tested the oil. 

He thought he had better leave the other points 
to be dealt with in writing. There was nothing in 
them very deadly. A question was raised about 
the screening. As had been pointed out by Mr. 
Lane, a good deal of work had to be done in regard 
to the shape and size of the grain and the way in 
which the binder went around the grain. 

The men who had co-operated in this research 
heecame so accustomed to handling the cores care- 
lessly that some who went out to different foundries 
got dismissed because they broke the weaker type 
of cores supplied. 


DISCUSSION OF MAJOR R. A. BULL’S AND MR. 
F. A. MELMOTH’S PAPERS ON THE MANUFAC- 
TURE OF STEEL CASTINGS. 

The official exchange paper from the American 
Foundryvmen’s Association, by Major R. A. Bull, 
Research Director of the Electrical Steel Founders’ 
fesearch Group, was read in abstract by Mr. H 
Cole Estep, who said Major Bull deeply regretted 
that he could not be present. He had been 
anxious to come because of the great importance 
which he and all the directors and officers of the 
American Foundrymen’s Association attached to 
these meetings of business men in various 
countries. They were of great technical and 
practical value: they also had a lasting effect on 
the relations between nations, which, after all, 
was more important than steel castings. Major 
3ull’s paper was a comprehensive one, 

Mr. Melmoth’s Paper was read in abstract by 
Mr. V. C, Faulkner, who pointed out that it 
covered roughly the same ground as Major Bull’s 
Paper, except that the author confined himself to 
small steel castings. 

The discussion was opened by the reading of two 
communications from Mr. Victor Sropiz, of Dun- 
ston-on-Tyne, who wrote :— 

Major Bull’s Paper. 

The Exchange Paper which Major Bull has pre- 
sented to us this vear is a splendid introduction, 
not so much to what our confréres in the United 
States are doing as to the mentality built up in 
the minds of the technical heads of that country’s 
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foundry industry as a result of their particular 
birth and growth. 

Major Bull rightly takes it for granted that this 
Institute is not afflicted with insularity in con- 
templating accomplishments in the foundry work 
of his country. He touches lightly, nevertheless, 
on just one point which might colour the perspec- 
tive he lays before us, one point which we are 
immediately prepared to concede, and which we 
can assure him is only jumbled in meaning in some 
of the daily Press, but, almost, not at all among 
British technical foundrymen. That point is the 
spirit behind mass or, as he puts it, quantity pro- 
duction. Only writers in the daily Press can afford 
to disregard logic in the building up of kaleido- 
scopic wonderment, and the pictures such writers 
conjure up of the “ press-the-button-and-the-plant- 
does-the-rest ’’’ type of industry in the United 
States is well qualified to make all serious tech- 
nicians over there feel they are being misunder- 
stood. We can assure Major Bull that we of the 
foundry trade in this country well recognise that 
quantity production would have died a most early 
and well-merited death had quality not played a 
sufficient réle in such production. 


American Specialising Not Possible Here. 

Specialising in the States has been carried to a 
degree utterly impossible in this country. A re- 
view of some figures given by Major Bull will make 
this clear. He tells us that the output from open- 
hearth foundries in the States in 1917 was 
1,357,700 tons. Compare this with the total output 
of steel castings in the United Kingdom from open- 
hearth, converter, crucible and electric furnaces in 
1917, viz., 230,027 tons. With an open-hearth de- 
mand alone of six-fold the total weight of our out- 
put and with, undoubtedly, no greater diversity of 
usages for the material, specialising should be “ on 
velvet.” Our American friends are lucky to have 
such opportunities. They have met the require- 
ments, and great credit is due to them for the 
excellent commercial result. 

The outline the author gives us of the history of 
the growth in favour, in the States, of the acid 
electric furnace was, he believed, the first printed 
account. In this country we are not all quite so 
convinced that a steel casting of 0.055 per cent 
sulphur will be ordinarily and alwavs equal in tech- 
nical value to a casting of 0.015 per cent. sulnhur 
The main reason is because the factor, “If al! 
other conditions are equal,’’ which Major Bull 
adds to his statement of the prevailing American 
opinion, is, in practice, so easily unobtainable 


Balling Up of Sulphide Inclusions. 

It is known that one principal result of anneal- 
ing steel castings is the balling up, here and there 
in the structure, of the metallic sulphides which 
previously enmeshed the steel crystals. It is also 
known that it is not always the case that all 
material placed in an annealing furnace receives 
equal treatment. Such differences as do exist in 
the sulphur content of castings will, therefore, 
affect the brittleness of the material if and when 
the annealing is not varied to the requirements of 
the case, and unless each and every casting in a 
furnace at one time is considered in the light of its 
sulphur content. Such consideration of the indi- 
vidual casting is undesirable and usually impos- 
sible. 

An advantage of low sulphur in steel castings is 
the shorter annealing necessary properly to treat 
them. 


Importance of Economisers. 


Major Bull mentions a matter of which he was 
aware personally, but which was remarkable in 
view of the usual American care of the cents which 


make up the dollar. He states that the 
use of “‘ economisers ’’ for electrodes is uncommon 
in America. As some people are aware, the writer 


was the first to design and use economisers on elec- 
tric steel furnaces. The Stobie economiser dates 
back six or seven years, and is something quite 
distinct from the mere sealing of the electrode holes 
in furnace roofs. It effectively prevents any flame 
or even gas from passing out of the furnace, and 
permits that tight sealing which the author rightly 
considers as so necessary to increase the efficiency 
of the plant and to give more effective control in 
the admission of oxygen to the bath. When he first 


designed the apparatus, Mr. Stobie had in mind 
only the avoidance of the wear and tear of the root 
and the electrode gear, caused by the continuous 
upward rush of flames through the electrode holes ; 
but very soon considerable saving of electrode and 
current was seen to result from its use. Seeking 
for a suitable commercial description of the 
arrangement, the word ‘‘ economiser ” was _ ulti- 
mately decided upon. The word has now, unfor- 
tunately, become the general appellation of all 
types of roof seals, and the diamond of technical 
advance has become temporarily lost among the 
paste of salesmanship! 


A Sand Query. 

The great difference between American and 
British practice in moulding sands, outlined by the 
author, is of constant interest. Would Major Bull 
tell us if experience in the States has shown any 
advantage as between ferruginous and, practically, 
non-ferruginous clays for mixing with the silica 
sand?’ This is asked, of course, on account of the 
very different percentage of hygroscopic water 
which the two clays, differing greatly in iron oxide 
content, will take up to give approximately similar 
bonding values. 

Major Bull’s Paper is one of those ‘‘ meaty’ 
ones which are always so welcome, and he wished to 
add his thanks to its author for the pleasure and 
instruction derived from it. 


Mr. Melmoth’s Paper. 
Mr. Melmoth’s Paper is an interesting résumé of 


certain practices in steel casting manufacture, and 
encourages discussion of several points. 


‘ 


Fluidity of Electric Steel. 

The interesting question as to the fluidity (or 
should it be viscosity?) of electric steel compared 
with converter steel at the same temperature is 
one which the following episode may help to 
decide : — 

Last vear, Mr. Stobie made some electric stee) 
for a casting of about 34 tons weight. The foreman 
in charge of the foundry made an error as to the 
weight of molten steel required, with the result 
that the steel provided did not rise past the bottom 
of the main head, which was of large size. Mr 
Stobie was asked if he could provide some more 
steel to fill the head. Not having any finished steel 
available, he took half a ton of steel, which was at 
very ordinary ‘‘slagging’’ temperature, from 
another furnace. This steel was certainly nowhere 
near the necessary temperature for the casting of 
ordinary electric steel, even into ingots, and would 
probably have set in the nozzle had it heen finished 
and tapped at that heat. However, the ladle was 
put under the furnace and half a ton of the un- 
slagged wild steel was tapped into it, having pre- 
viously put about the same percentage of ferro- 
silicon and aluminium into the ladle as is the prac- 
tice in those works for their converter steel, 

The ladle and contents were taken away to the 
mould, and the steel was poured into the head. It 
was felt that the steel might not run properly, but 
as he had previously been interested in the present 
question of the comparative viscosity of differently 
made steels, he was intent on noting all the details 
of the happening. 

The light-intensity of the steel as it came from 
the furnace into the ladle was, beyond any question, 
the lowest he had ever seen at the tapping of an 
electric furnace except when the metal has been 
cast iron. The steel, as it entered the mould from 
the ladle, was most clearly “ cold,” judging again 
from its light-intensity ; but it was fully as fluid as 
electric steel at full heat. When the mould head 
was full, a small balance of steel was run out of 
the ladle, and the ladle and nozzle were as clear of 
metal as they were after the casting of the pre- 
vious high-temperature electric steel. 


Electric Steel is Quiet. 

In several works where converter steel has been 
made, and where Stobie electric furnaces have heen 
installed, he had had opportunities of observine the 
casting of both tvpes of steels. The electric steel 
is noticeable for its quietness immediately it is in 
the mould: but the same is not so true of con- 
verter steel. Two results arise from this fact: the 
surface of the electric steel casting is always 
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smoother and bluer than the converter steel cast- 
ing; and there are fewer contraction cracks due to 
pulling. 

It is interesting to note that Mr. Melmoth uses 
synthetic moulding sands in his foundry. Can he 
give us any information on their use compared 
with naturally bonded sands? 


Acid Electric Steel and Output. 


Mr. W. H. Poore (Keighley) said he had the 
pleasure during the war of operating what he 
thought was the first acid electric furnace in this 
country of the Snyder type. In the first case he 
tried a basic lining, but owing to questions of high 
voltage they had endless trouble with refractories. 
The acid lining electric furnace gave a particularly 
wonderful performance. From three small 30-cwt. 
furnaces, working 24 hours a day, he was able to 
get 150 tons of steel per week. 


Slag Inclusions and Fluidity. 

The most important question he wished to men- 
tion was about the fluidity. They had a very 
peculiar experience in that respect. Some of the 
heats were at a temperature exceptionally high, 
checked by a man with a pyrometer, but no sooner 
had the metal been housed into the ladle than it 
started to solidify. The analysis of the metal was 
quite normal. In fact comparing it with a very 
fluid heat they found only a few points difference 
in the analysis. It was not until very careful micro- 
photographs had been taken that they found out 
what they considered was the cause. It centred 
round the question of slag inclusion, and it might 
be of interest if he stated what they thought from 
their experience was the correct solution of this 
problem. The microscopic examination showed a 
very peculiar form of slag inclusion, the slag being 
produced in granular-like formation instead of the 
globular formation, which was usually found in the 
ordinary way. The slag was in the form of a fine 
film round the metal. In the case of the cold heats 
they found the test bar would only bend very 
slightly; in the case of the good fluid heats the test 
bar would bend practically double after annealing 
treatment. 

Another point that he thought might be very 
much more emphasised was the question of the 
after-heat treatment of steel castings. To his mind 
it was one of the most vital factors in obtaining 
good physical results. He did not think the very 
great value of the suitable heat treatment of steel 
castings had been fully appreciated. Major Bull had 
emphasised that steel with a phosphorus content 
up to 0.04 per cent., after suitable heat treatment 
had excellent tensile and bending tests. It was a 
regular practice to run as high as 0.06 per cent. 
The phosphorus could get up to 0.10 per cent. with- 
out any detriment to the physical qualities, but it 
ought to have a proper heat treatment. 

On the question of contraction he would like Mr. 
Melmoth to give information as to whether he had 
found any difference between Bessemer and electric 
steel in that respect. Personally, he had found 
that electric steel tended to have more contraction. 

There was one interesting thing with regard to 
slag inclusion which resembled what many foundry- 
men experienced with ordinary cast iron. The tem- 
perature might appear quite hot in the cupola, but 
the metal very rapidly chilled off. 

He thought if foundrymen would take up this 
question of the globular slag inclusion, and perhaps 
also another point, the excessive kish or graphite, 
they would have an idea as to what happened in 
the case of steel solidifying so quickly. The slag 
inclusion and the presence of excessive kish in the 
pig-iron—due of course to manufacturing condi- 
tions—would cause in ordinary grey iron a like 
condition in the fluidity which one saw in the steel. 

It was the practice in the small steel foundries 
in the States to put a maximum number of nails 
into the mould. The Belgian practice was very 
similar in a modified way, but if they took the 
Sheffield practice very few firms making steel cast- 
ings used nails in their moulds. 


Casting Temperature. 

Mr. Ruyppercu said he had been very interested 
in both papers, but he particularly looked forward 
to Major Bull’s Paper, because whenever they had 
a paper on American practice they got some 


valuable information here and there if they did 
not get a great deal. 

Mr. Melmoth seemed to treat the question ot 
fluidity rather seriously. Major Bull stated that 
the electric furnace had superseded the converter 
in many cases. ‘*‘ It must be remembered that 
many electric steel furnaces in American foundries 
had superseded converters, the use of which was 
well-known to many seeking a more satisfactory 
unit for making castings of thin sections, requiring 
high fluidity.’”’ Mr. Melmoth, on the other hand, 
said that with the electric furnace one obtained a 
decrease in fluidity. Of course one was acid, and 
the other was basic, but the whole thing there, it 
seemed to him, was that there was no attempt made 
to ascertain the casting temperature. The means 
they had at present of estimating those tempera- 
tures might not be accurate to one or two degrees, 
but they were sufficiently accurate to give one a 
very good idea of what actually did happen. Com- 
paring the electric furnace steel with that from the 
bottom-blown converter and the surface-blown con- 
verter, from the point of view of impurities, he 
supposed it would be said the electric furnace was 
the purest, then the surface-blown converter, and 
then the bottom-blown converter. When it came 
to casting there was no question that the surface- 
blown converter had less impurities than the 
bottom-blown converter, and more than the electric 
furnace, but if it was a question of these impuri- 
ties being present and affecting the fluidity the re- 
lation there was upset straight away, because they 
had a pure steel from the electric furnace becom- 
ing less fluid or less “ lively ’’ as was said, than in 
the case of the bottom-blown converter. There 
might be a suggestion that it was a question of re- 
action. 


Heat Units from Exothermic Re-actions. 

He took the trouble during the week-end to 
work out what they did get, assuming they had a 
certain amount of ferrous oxide present in these 
converter processes, a certain amount of silicon and 
a certain amount of manganese that were all oxi- 
dised. If 0.5 per cent. of silicon was oxidised to 
silica, forming ferrous silicate, they got 120 deg. 
rise of temperature. If manganese was oxidised to 
manganese silicate they got 55 deg. rise. The effi- 
ciency of the manganese, in ordinary 0.25 per cent. 
carbon, say, was something like 75 per cent., the 
efficiency of silicon was somewhere about 80 per 
cent. Working it out on that basis, the rise in 
temperature that they were going to get by the 
addition of these various elements was not going to 
mean much more than 5 or 10 deg. That figure 
might not be the actual rise in temperature, but at 
any rate it would indicate the order of the pheno- 
menon. So any heat that was obtained from the 
reaction of those products was not going to explain 
the life in converter steel. He supposed they ob- 
tained the same phenomenon happening in the air 
furnace and the cupola. The air furnace metal 
went dead, and the cupola metal remained alive. 
He saw an instance of that not very long ago. A 
firm was casting a very large engine bed, and they 
were not worried about the cupola but they were 
doubtful about the air furnace. It seemed to him 
before they could appreciate these conditions they 
must have some means of getting at the tempera- 
tures. The optical pyrometer gave fairly good 
results no doubt, for when it was plotted it was a 
fairly continuous curve. Additionally the ordi- 
nary rod-test could reasonably be adopted, and if 
it was carefully watched a great deal of this 
fluidity question would explain itself. When some 
people changed over from bottom-blown converter 
to surface-blown converter they were misled by 
appearances, whereas if they had actually had a 
means of measuring them he did not think they 
would have got into that trouble. 


Aluminium Steel. 

When they came to aluminium there seemed to 
be the same view held in the States which was held 
in this country, that aluminium did cause trouble. 
A very peculiar feature of aluminium which he had 
come across himself was this. It was added indis- 
criminately by some foundrymen. Some were so 
afraid of getting blowholes that they started throw- 
ing aluminium into the runner. Tt turned out 
afterwards that the aluminium had never melted, 
and whereas the general hardness of the casting was 
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something in the order of 130 there were certain 
spots where the hardness was something of the 
order of 290 and it could not be machined. Such 
a plece was cut out and 16 per cent. of aluminium 
was found there. That showed that if aluminium 
was added indiscriminately one could soon get into 
trouble. Personally he put it down to this, that a 
film of alumina oxide was formed, and that pre- 
vented the proper alloying of the aluminium with 
the rest of the steel. It was a well-known labora- 
tory experiment to pass an electric current through 
a wire and a coating of aluminium oxide would be 
formed and be sufficiently strong to prevent the 
breaking of the wire. 

It struck him that what they ought to aim at 
in the addition of all these de-oxidisers was, first 
of all it was necessary to get the most efficient de- 
oxidiser, and secondly to aim at getting something 
which produced a very fusible secondary product. 
All these secondary products or fluxes that were 
formed would naturally come to the surface quickly : 
if they were going to produce something which was 
very refractory it would keep the crystals apart, 
and would probably give a very bad appearance 
under the microscope, but if they got it thoroughly 
fused it stood to reason that, owing to its increased 
fluidity, it would come to the surface far more 
easily than something which was of a less fusible 
nature. 


Heat Treatment of Electric Steel. 


An interesting point which Mr. Melmoth raised, 
and which would have been made more interesting 
if he had backed it up by showing micro-phow- 
graphs, was the difference in the heat treatment 
between the electric furnace steel and the con- 
verter steel. If they had had a few micro-photo- 
graphs showing the electric furnace steel before and 
after treatment and the converter steel before and 
after treatment it would have been very interest- 
ing. 

There was one point which he had hoped to see in 
Major Bull’s Paper, but it was not mentioned at 
all. That was the question of making large steel 
castings of the order of 40 or 50 tons. In this 
country, whenever they had a section greater than, 
say 3 or 4 ins., they used ‘“ Compo,” a material 
made from old crucibles, firebricks, etc. When they 
came to America there seemed to be no reference to 
that. He would very much like to know in the re- 
ply what was used, whether they went in for the 
very coarse silica with clay, because that practice 
had been abandoned in Sheffield for vears, as far 
as he knew. ; 


Bottom Pouring or Shanking. 


When they looked at pictures of American foun- 
dry practice they found, as often as not, bottom 
pouring used. Major Bull mentioned shanking. He 
would like to know how much of that was done, 
and furthermore what they considered was the 
minimum size they could use this bottom pouring 
with success. 

The specification outlined by Major Bull was ex- 
tremely interesting. It was certainly a novel way 
of getting at it. He took the trouble to work out 
Mr. Melmoth’s figures which he gave for that 0.16 
per cent. carbon in the annealed state. It worked 
out that he ought to get an elongation of 25.5 per 
cent.. and he actually got 24 per cent. So it 
struck him that as far as the mild steel was con- 
cerned, what this specification really did was it 
simply arrived there in an indirect manner. 


Prejudice Against Basic Steel. 


Dr. Lonemuir said he welcomed Major Bull’s 
Paper because it gave a very concise and direct 
account of American steel foundry practice. It 
was one of those general papers which were of ex- 
treme value on either side of the water. His sug- 
gestion that the user should specify the work the 
casting had to do was particularly good: it would 
help the steel foundries in this country. The sug- 
gestions with regard to heat treatment were equally 
good and gave much food for thought. The use of 
green sand for steel castings was not quite new in 
this country. He remembered as a boy when they 
had long intricate castings to make: the only solu- 
tion then was a skin dried mould in order that the 
mould should vield to the excessive contraction that 
was introduced. Tater they came on to green sand. 


A particularly valuable feature of Major Bull’s 
Paper, and one that would give metallurgists much 
to think about, was the statement that of the open- 
hearth production 54 was basic and 46 per cent. 
acid. There had been a very considerable pre- 
judice against the basic process, but that prejudice 
was gradually dying out, and these figures showed 
that the greater part of the production in America 
was basic. It had been said that the electric fur- 
nace was in most cases a basic process. What sur- 
prised him was the fact that the surface-blown con- 
verter was dying out. So far as British practice 
went the advantage of the surface-blown converter 
was the superheat that was obtained, and the fact 
that one could pour over the lip. With most open- 
hearth furnaces, acid or basic, pouring over the 
lip—that is, shanking—was hardly possible; with 
the surface-blown converter the degree of super- 
heat obtained did admit of pouring over the lip. 
Of course the same remark applied to the electric 
furnace. 


Casting Temperature. 


The casting temperature should not be judged 
in degrees Centigrade, or by the appearance of 
fracture, or anything else. It had a distinct effect 
upon the chemical properties, and the temperature 
should be adjusted to the size of the casting. When 
one was casting a 3 ft. cube and a 3 ft. plate ¢ in. 
thick, obviously the differences in temperature must 
be adjusted. 

So far as steel castings went, all steel ought to 
be killed—that is, dead killed—in the furnace before 
teeming. Silicon and manganese were added as safe 
deoxidants, but experience showed that if one 
wanted mechanical properties, to meet any specifi- 
cation both silicon and manganese must be added 
in excess. He might savy that Mr. Melmoth fol- 
lowed that practice. Quite apart from their de- 
oxidising effect, both silicon and manganese had a 
considerable physical effect and helped one another 
to get the necessary maximum strength, elongation 
and reduction of area. Aluminium was very useful 
in certain cases, but it had a tendency to oxidise 
and form alumina, and had the effect of giving a 
harder fracture and reducing the mechanical and 
phvsical properties. 

Converter metal did not give a hich degree of 
fluidity. Ordinary fluidity, especially in a large 
furnace, in the absence of superheat, was not ade- 
quate. It would be good for foundry work in 
general if a fluidity test could be devised. A cer- 
tain amount of work was being done in that direc- 
tion in testing fluidity or the running of a metal, 
and it was hoped that in time results applicable to 
practical foundry practice would be obtained. 


Life of Roofs. 


THe Presipent asked Dr. Longmuir to compare 
the roof-lifes outlined by Major Bull with British 
practice. 

Dr. Lonemurr, in answer, said this was one of 
the things he did not understand when he looked 
through the Paper. In Continental and British 
practice there was very little difference in the lives 
of the basic furnace and the acid furnace, for the 
reason that in every case the roof was the same. In 
open-hearth practice it was only the lower portions 
of the furnace that were built of basic material; 
the roof in either case was the same; and so far as 
his experience went over very considerable outputs 
he had found no difference in roof life between 
basic and acid. 


Possibilities of Bottom Pouring Ladles. “7 


Mr. H. M. Lane said he knew several foundries 
which had got over 800 heats from a basic furnace. 
At Cleveland they had not found a very great dif- 
ference between acid and basic in that respect. 
With regard to shanking or bottom pouring there 
was a feature in the United States which probably 
did not exist here; the labour varied very much in 
different districts. Steel could be shanked without 
any trouble in Philadelphia, ir Milwaukee and in 
many other places, but all who tried to shank steel 
in Cleveland failed, because the Bohemian labour 
there was too slow. The men simply scalded their 
legs off. Thomas D. West and his son, Ralph, when 
they started up their furnace, had to pour snap- 
flask work. With a bottom-pouring ladle they 
would get from 250 to 300 shut-offs from one ladle. 

Mr. FavutKner: What size of ladle? 
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Mr. Lane replied that it was a 2- to 3-ton ladle. 
[t was converter, not open-hearth. At one open- 
hearth steel company he had seen them go as high 
as 275 to 300 from a ladle with 1- to 2-ton ladles, 
for small snap-flask work; West was casting con- 
verter steel. 

These men everywhere now were shanking elec- 
tric steel and getting it without any trouble; they 
were using teapot ladles in a number of cases, and 
pouring over the lip from the bottom. 


American Sands. 

He only knew of one steel foundry in the United 
States that ever did extensive work with 
“Compo” for moulding material; universally 
they used sand, silica sand, dry sand, green sand, 
in moulds of the very largest section. They were 
very fortunate in having several varieties of sand. 
In Illinois and round into Ohio there was a sand- 
stone which was of very uniform grain and very 
coarse. That sand was the best green sand 
material, and it was shipped as far as Pittsburgh 
for use as green sand in steel casting work. It was 
also used quite extensively as ‘‘ dry sand ’’ in that 
region. They had in America several distinct 
classes of sands. One consisted of the coarsest 
round grains of sand cemented together with mag- 
nesia, which could be practically eliminated by 
washing. When it was washed they came to nice 
round pebbles, which were bonded up with clay and 
it made ideal green sand. A group of steel foun- 
dry sands occurred through Lower Michigan and 
Ohio, which did not give such good results; they 
were sometimes used in steel foundries, but mainly 
for manufacturing plate glass. Coming further 
down into Ohio and going east the main sand was 
a pebbly sandstone, which when crushed gave a lot 
of fractured quartz pieces or fragments from which 
mould material was made up. A large proportion 
of the dry sand moulds for heavy castings were 
made from that material, because it was easily 
available for the foundries which made that type 
of work. The Detroit Steel Company had cast an 
immense housing for a big machine—something 
like a 20- or 30-tons casting—and the mould for 
that was made of that drv sand—no other ingre- 
dient in it than that sand and clay. Coming still 
further east they got in Massachusetts a_ rigid 
sandstone which had been by geological action re- 
duced to quartzose or semi-quartzose. Those were 
washed and used. 


Fine-Grained Sand has Lower Melting Point. 

Some years ago he was running a series of tests 
as to the best mould materials for steel foundries, 
and they began to wonder why certain moulds were 
casting a much worse skin than others. They took 
a lot of pebbles, ground them, and put them in a 
series of sizes from the coarse grain to the fine 
grain. They made up these various sizes into segar 
cones, put them in a furnace, and tested them. 
The coarse grain stood, if he remembered rightly, 
almost 300 deg. F. higher than the finer grain, 
before the cone turned over, showing that when 
they got very fine grains in intimate association 
they would give at a much lower temperature than 
the coarse material did. 

When the first type of sand he had mentioned 
was used they got a much higher production of 
steel castings per ton of sand used, than they did 
with the fractured grain. In the production of 
steel castings in some foundries the sand used was 
nearly equivalent to one ton of sand per ton of 
casting. In green sand thin work, running for 
three consecutive months, they used 816 lbs. of 
sand per ton of steel cast. 


Aluminium or Cast Iron for Fire Bars. 

Mr. Favutkner said he intended to make one 
reference to aluminium. He felt quite sure that 
the metalurgist had not been quite straightforward 
in this matter. They never spoke of the difficulty 
they had in getting the steel. It could be readily 
seen that the greater proportion of the aluminium 
went into the slag and not into the steel at all, and 
several metallurgists had told him that aluminium 
when introduced actually into the steel was a very 
different proposition from when it was just thrown 
into the ladle and mixed up with the slag. Tf 
people would take precautions to slag carefully 
their ladle they would confirm that. 

Most of them were interested in cast iron; there- 
fore, if he might be allowed to digress for a 


moment, he would like to show how one could take 
information obtained from the discussion and apply 
it to cast iron practice. Mr. Rhydderch had spoken 
of an aluminium wire which could be melted by 
means of an electric current passed through it, 
leaving the wire still whole but coated with alu- 
mina. It was a very excellent practice. Now a 
process had been evolved which incorporated the 
addition of 10 to 12 per cent. aluminium. When 
such a cast iron was heated up to 750 to 1,000 deg. 
the aluminium sweated out and oxidised, causing 
the surface to be coated with alumina, one of the 
best of refractories. It gave a material useful for 
furnace plates and firebars, which had a life of 10 
to 20 times as long as ordinary cast iron. The price 
was obviously dearer, but it gave a material which 
foundrymen should consider most carefully. 

On behalf of Mr. Melmoth he thanked them for 
the reception they had given to the Paper. 


“ Moulders” of the Industry.—No. 6. 
Mr. im. Gi Sine. 


Mr. R. O. Patterson, who is now the senior vice- 
president of the Institute of British Foundrymen 
was born in 1876. He was educated in Newcastle- 
on-Tyne, and on the Continent. Mr. Patterson 
has travelled extensively. His first long trip was 
to the United States in 1898. His next tour was 
to Australia, and his third excursion was as a 
soldier to take part in the Boer War. 











Mr. R. O. Patterson. 


He again visited the States in 1919, to take 
part in the American Foundrymen’s Association 
Congress. 

In 1920, Mr. Patterson was elected President of 
the Newcastle Branch, and the following vear 
junior vice-president of the parent body. 

He is well known in northern business circles, 
being a director and works manager of Messrs. 
Smith Patterson Company, Limited, of Blaydon- 
on-Tyne, who are manufacturers of grey-iron and 
non-ferrous castings, and are general sanitarv 
engineers, , 








GranpipGe & MansercH, Limitep, have removed to 
the Wheathill Works, Blackfriars Road, Salford, 
Manchester. 

A MEETING OF THE Frodair Iron & Steel Company 
was held on Wednesday for the purpose of the con- 
version of the company into a private company and 
of making consequential alterations in the articles of 
association to that end. In particular, power was 
taken to restrict the transfer of shares, to capitalise 
undivided profits and to provide for the non-circula- 
tion of the balance-sheet. 
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(Continued from page 480.) 


METALLURGICAL CONSIDERATIONS REGARDING 
OPEN-HEARTH STEEL FOR CASTINGS. 
Reference to the carbon-content in the charge, 
thought to be important, was made in preceding 
paragraphs explaining the pig-iron charges in basic 
and acid melting. Other factors justify special, if 
brief, mention. : 


Proportion of Foundry Scrap Charged. 

Most open-hearth foundrymen believe it is wise 
to establish a maximum proportion of the scrap 
produced in the foundry, to the total amount of 
scrap making up the furnace charge. The author’s 
experience has indicated the advisability of pre- 
scribing a maximum percentage for such foundry 
scrap as used in acid and basic open-hearth opera- 
tions; and has strongly suggested a relationship 
between objectionable red-shortness and a very 
large percentage of foundry scrap charged. The 
writer does not know of any conclusive research 
into this problem that has been made. Tests of the 
kind necessary to establish definite data regarding 
this problem are seldom undertaken because of 
possible very costly results if it might be shown 
that many very unsatisfactory steel castings are 
produced when excessive quantities of foundry 
scrap are used. The steel foundryman, who 
generally has a most practical mind, is apt to 
assume the possibility of trouble, when by so doing 
he is playing safe as regards quality, and is not 
appreciably adding to his melting or other costs 
in his regular practice. So far as the author 
knows, there is no general agreement of opinion 
as to the maximum percentage of foundry scrap 
advisable to charge in open-hearth practice. Each 
foundryman has regulated it according to his own 
judgment, which is influenced by the nature of 
the work he ordinarily produces. Some plants 
have established the maximum limit at 45 per cent. 
of the total metal charge, which, in the opinion 
of the author, is reasonable. 


Oxidation. 

In America it is the opinion of many acid and 
open-hearth melters, shared by eminent metal- 
lurgists, that it is desirable to use iron ore in 
reasonable quantity to secure a good boil in the 
bath. The behaviour of the heat after a moderate 
ore addition, and the quality of the resulting 
metal as shown under physical test, seem to sustain 
the belief referred to. It is generally thought that 
oxidation should not progress to the point where a 
relatively large amount of some recarburiser such 
as anthracite coal or coke is needed in the ladle 
Experience of the melter with the particular fur- 
nace under his control is usually the best guide as 
to the exact maximum proportion of such recar- 
buriser that can be safely employed for the pro- 
duction of first-class steel. The ore used for 
accelerating oxidation in American open-hearth 
furnaces is high grade, and is frequently purchased 
to come within the following requirements :—Iron, 
not less than 55.0 ; silica, not more than 10.0; 
phosphorus, not more than 0.500; and sulphur, not 
more than 0.250 per cent. 


De-oxidation by Means of Manganese and Silicon. 

Excepting the slightly increased percentages of 
manganese and silicon considered best to provide 
for finished basic open-hearth steel as compared 
with the acid metal, there is no essential difference 
in American practice regarding the manner of 
introducing the alloys containing these two 
important deoxidising agents. 

The ferro-manganese is generally purchased on 


* A Paper presented to the Manchester Conference of the 
Institution of British Foundrymen. 


specifications calling for the following :—Man- 
ganese, not less than 78.0; phosphorus, not more 
than 0.200; and sulphur, not more than 0.050 per 
cent. At this writing there is unfortunately con- 
siderable variation in the manganese content of 
ferro-manganese, resulting sometimes in many 
determinations and great care on the part of the 
foundryman to sort out shipments containing 
varying amounts of the principal element, 

The manganese alloy is added in the bath or in 
the ladle according to the judgment of the con- 
trolling metallurgist. Probably in most American 
steel foundries manganese additions are made cold 
in the ladle, with the resulting minimum loss by 
oxidation of this element. There are some who 
believe that better distribution of the manganese 
in the steel follows a bath addition. There is in 
the main an unproved conviction to this effect, 
as the controlling element of practice in some 
plants; and an established fact regarding the lesser 
quantity of manganese needed for ladle additions, 
as the regulating factor in other foundries. Investi- 
gations are in progress in certain foundries with 
which the author has close contact, to ascertain 
definitely the various factors, such as relative 
oxidation loss, uniformity of distribution, and 
deoxidising infiuence of manganese additions made 
to steel before and after tapping from the furnace. 

The introduction of silicon in American open- 
hearth foundries for purposes of deoxidation, is 
nearly always made by means of ‘‘ 50 per cent. 
ferro-silicon,” introduced cold in the ladle just 
before tapping. This alloy is frequently purchased 
to conform with the following analysis: silicon, 
between 48 per cent. and 55 per cent., with no 
shipment to vary more than 2 per cent. No limita- 
tions are imposed for phosphorus and sulphur. 

Open-hearth foundries sometimes use an alloy 
containing approximately 12 per cent. of silicon 
introduced in pig form and containing a large iron 
content. It is generally specified that this alloy 
shall contain not more than 0.100 per cent. phos- 
phorus or more than 0.050 per cent. sulphur. This 
pig silicon alloy when used, is generally for the 
purpose of adding carbon or temperature, or both; 
and its influence on the final silicon content is very 
slight, because of considerable time required to 
melt it, during which period oxidation of the 
silicon occurs, and indeed, is generally desired. 





Effect of Aluminium. 


Among the important factors in open-hearth and 
other steels is the influence of aluminium, probably 
used in every American steel foundry as a final 
deoxidiser, to supplement the useful service per- 
formed by manganese and silicon. The author’s 
sources of information indicate that in most cases 
an amount of aluminium is added to the steel in 
foundry practice in the States, varying from 4 
to 16 oz. per net ton of metal charged. The use of 
this element has been properly regarded with sus- 
picion. No published data have come to the 
attention of the writer, showing conclusively the 
influence on physical properties in steel castings, 
of aluminium additions in the steel. Tests made 
with which the author is familiar, apparently 
indicate little, if any, bad results on physical pro- 
perties when aluminium additions represent less 
than 4 ozs. per ton of charge. He believes the 
effect of an aluminium addition amounting to as 
much as 12 ozs. per ton is distinctly harmful in 
the influence on ductility. It seems altogether 
probable that investigations now in progress will 
show little or no bad influence of the very small 
guantity of aluminium advisable to use as a final 
precaution when pouring steel into sand moulds; 
and that it will also be ascertained that a definite 
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low limit in quantity per ton should be established 
for daily practice, beyond which it may safely 
assume a marked decrease in the percentage of 
reduction of area, an appreciable lessening of the 
percentage of elongation, and a slight, harmful 
influence on the yield point and ultimate strength 
of the specimen used for tensile testing. Investi- 
gations which point in the directions indicated are 
being conducted by several companies with which 
the author is associated. 

Conceding in a general way the probable bad 
influence of aluminium additions of appreciable 
amount, many American steel foundries have 
experimented with the use of other elements than 
aluminium, and compounds containing elements 
having an affinity for oxygen—all for the purpose 
of reducing or eliminating the customary aluminium 
addition. Experimental substitutions have not 
been generally successful. A few foundries believe 
they secure better results by the use of some com- 
pounds (generally containing silicon) simultane- 
ously with the addition of a very small amount of 
aluminium. There is a great deal of knowledge 
yet to be gained regarding this important detail 
of American steel foundry practice. Naturally it 
has more significance for basic than for acid 
founders. Naturally, too. this factor is of par- 
ticular importance to open-hearth practice as 
compared with electric practice, because of the 
greater opportunity in the open-hearth for oxida- 
tion. Whatever the process employed, it may be 
conceded that the industry as a whole has not been 
able to bring about all the deoxidation desired by 
the use of generally useful elements such as man- 
ganese and silicon, important as they are in such 
reactions. 

In open-hearth practice the aluminium is intro- 
duced in several ways. Rarely is it added in the 
bath. Generally it is placed in the bottom of the 
ladle as it receives the metal from the furnace 
spout. When this is done the aluminium may be 
in pig form or in the form of “ shot ” of irregular 
proportions. Supplementing the introduction of 
the aluminium either in the bath or in the ladle, 
it is common practice in open-hearth foundries 
regularly or periodically to feed aluminium-wire, 
usually about 3-in. dia., into the stream of metal 
as it enters the mould. Some open-hearth foundries 
make this supplementary aluminium addition only 
when the metal indicates a tendency toward 
wildness.’’ In certain basic open-hearth foundries 
the use of the aluminium-wire has been resorted to 
invariably near the end of the pouring operation, 
when by reason of the closer contact of the metal 
being poured, with the overlying slag in the ladle, 
the reduced percentages of manganese and silicon 
in the steel of the last part of the heat can be 
safely assumed.* 


ELECTRIC FURNACE PRACTICE. 


Preference of Founders for Acid Electric Steel for 
Castings. 

Before discussing details of steel-making in 
electric furnaces, it is appropriate to refer to the 
factors that have recently resulted in a relatively 
small number of units making basic electric steel 
for castings. The percentage of such basic electric 
furnaces now being operated is so small that the 
author feels justified in confining his descriptions 
of electric steel melting, as now conducted, to that 
performed within an acid lining. Preliminary to 
these discussions it should be explained that Ameri- 
can practice naturally followed that developed in 
Europe, in first employing basic linings. 

A trial for a reasonable period convinced many 
of the pioneers in electric furnace operation for 
foundry use in the States that a basic slag and the 
super-refinement which it permits impose a very 
serious handicap on lining and roof, through the 
thin nature of the typical slag, and the prolonged 
maintenance of a very high temperature, to which 
the best obtainable refractories are exposed. An- 
other factor of real consequence was the increased 
time required for making a heat, and the burden 
that imposed in a busy shop as compared with the 
very satisfactory pouring schedules permitted by 
converter operations. It must be remembered 
that many electric steel furnaces in American 
foundries had superseded converters, the use of 





*“The Foundry,” September, 1909, pages 33-34. “ Analysis 
of the Last Part of a Basic Open-Hearth Heat,” by the author. 


which was well-known to many seeking a more 
satisfactory unit for making castings of thin sec- 
tions, requiring high fluidity. 

About the time when excessive damage to 

refractories, and retarded pouring operations with 
their resulting handicap to moulding schedules 
demanded the serious consideration of the Ameri- 
can electric furnace pioneers in the foundry, a 
movement was instituted in the States critically to 
investigate the actual effects in steel of phosphorus 
and sulphur. The satisfactory use for ordnance 
purposes of considerable steel made abroad, con- 
taining relatively high percentages of phosphorus 
and sulphur, had come to the attention of many 
American metallurgists. It was felt by most of 
these who were not biased, that the limitations 
ordinarily imposed for sulphur content in steel are 
the result of supposition—which is no compliment 
to the metallurgical profession. The conviction 
grew that a steel which carries a reasonably high 
percentage of sulphur performs as satisfactorily in 
service as one whose sulphur content is very low. 
Applied to steel casting manufacture, the percen- 
tage of sulphur has another aspect, related to red- 
shortness. This was generally felt to be purely a 
manufacturing and not a service problem. The 
prevailing opinion in the steel casting industry to- 
day is that a steel casting whose sulphur content is 
around 0.015 per cent. will probably give no more 
satisfactory results under service conditions of the 
ordinary exacting kind than a similar casting 
which has a sulphur content of 0.055 per cent. if 
all other conditions are equal. 
_ The desire to dispel supposition and to estab- 
lish fact resulted in the organisation of a Joint 
Committee on the Investigation of Phosphorus 
and Sulphur in Steel. The personnel of this com- 
mittee includes representatives of all of the im- 
portant engineering and technical associations 
whose interests ought to be centred in such a 
research. Appropriately, the American Foundry- 
men’s Association has its delegated representative 
on this Joint Committee. Definite co-operative 
steps thus taken to establish reliable data seemed 
greatly to strengthen the confidence of many 
steel makers in metal containing normal percent- 
ages of phosphorus and sulphur. The result was 
less importance assigned generally to the admitted 
superiority of the basic electric furnace as com- 
pared with the acid, in delivering a product 
having a very low content both of phosphorus and 
sulphur. 

Experiments in conversion of electric furnaces 
from basic to acid were extremely satisfactory, 
came promptly to the notice of the industry at 
large, and were speedily followed by similar tests, 
with subsequent definite decisions to employ acid 
linings. In the States it is not difficult in most 
localities to obtain at reasonable prices scrap of 
suitable composition, which, when charged into 
the acid electric furnace, without any pig-iron, 
but with a normal percentage of the foundry 
scrap locally produced, yields a metal well within 
the limitations for phosphorus and sulphur in cur- 
rent specifications, and therefore below the per- 
centages generally believed to be harmful to steel 
in service. 

The preliminary report of the Joint Committee 
on the Investigations of Phosphorus and Sulphur 
in Steel, published in 1922, dealing with sulphur 
in certain steels, has in no sense tended to 
increase the prejudice against that element.* 


Mistakes Attending Early Efforts. 


It was unfortunate for the desired early pro- 
gress in America of electric steel-casting produc- 
tion that certain exploiters of the electric furnace 
combined with their selling arguments the claim 
that this melting unit was one that could be 
depended upon regularly to produce good metal 
simply by switching the power on a charge of 
ferrous scrap. Some of these over-zealous per- 
sons declared the electric furnace to be adaptable 
to all classes of steel castings manufactured, and 
to be in effect a veritable panacea for most of the 
troubles common to steel-making in the foundry. 
In some instances it required sad experience to 
demonstrate otherwise. | Foundrymen learned 
that good judgment and scrupulous care are 

* “ Proceedings of the American Society for Testing Materials,” 


Vol. 22, Part 1, pages 94 to 130 inclusive, “ Effect of Sulphur on 
Rivet Steel,” by the Joint Committee referred to. 
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required of a successful electric steel melter. As 
the natural result of exaggerated claims and care- 
less and inexperienced manipulation, some very 
inferior electric steel was made in American 
foundries before the fact dawned on credulous 
individuals that something more than “ turning 
on the juice’’ is necessary. As a people, perhaps 
we are inclined to believe what we are told, and 
often to listen for what we have been wishing to 
hear, in the idealism which undoubtedly influences 
even our industrial activities. This has much to 
do with our ready disposition to experiment with 
something new. To offset this, happily, one 
seems to learn with reasonable quickness from 
experience, and thereby to discount the fanciful 
stories that originally made a vivid impression. 
Americans in and out of the foundry are not per- 
petually sold by an idea that does not successfully 
bear the strain of hard experience. Once dis- 
illusioned, they go seriously into the business of 
digging their way out. Accordingly, by stages, 
steel foundrymen in the States learned how to 
make good steel in the electric furnace, and where 
economically to employ this method of melting. 


Electric Steel Melting. 

The degree of education that has been attained 
by American foundrymen in electric melting is, 
of course, variable. Information yet to be learned 
by all engaged in the art is considerable. Many 
important facts have been established, and have 
been the means of regulating certain major 
details of practice with slight variations. 

The furnace design itself naturally has received 
much study by metallurgists and by electrical 
engineers. Reference in this Paper will be con- 
fined to the are type of furnace, because of the 
practical unanimity of opinion favouring it in 
the States as compared with the induction fur- 
nace. Opinions naturally differ regarding the 
kind of are furnace found best to employ. It is 
uot the proper function of the writer to advocate 
the use of any particular make of furnace, nor, 
indeed, is it scientific for anyone to form a posi- 
tive opinion without opportunity definitely to 
ascertain the results achieved from different types 
of furnaces. 

The electric furnace as commonly found 
in American steel foundries has an electrically- 
tilted circular shell, and has three _ electrodes 
piercing the roof. Preference for the material in 
these electrodes is about equally divided as 
between graphite and carbon. The use of 
economisers for the electrodes in America is 
uncommon. The writer does not know of any 
steel foundry in the States where the electrodes 
are made and baked from ‘the heat produced by 
the furnace itself, as is the case to some extent 
in Europe. As indicated previously, the lining 
of the typical furnace is an acid one, and is 
generally formed from silica brick, or from 
ganister rammed into place. Most of the roofs 
are of silica brick, or a combination of these and 
special silica shapes, through which the electrodes 
pass. 

A rated capacity of three net tons to represent 
the metal-charge is most favoured in the States 
for foundry operations. This is due largely to 
the nature of the work for which electric steel 
is most suitable. A factor of importance is that 
of the time required for making a heat, in rela- 
tion to the desirability of having the metal 
delivered without long intervals to the moulding 
floor. American foundrymen realise the economy 
of a unit of fairly large melting capacity, when 
considered solely from the standpoint of fuel con- 
sumed. In the selection of furnaces varying from 
1 to 6 tons in capacity the matter of power con- 
sumption has therefore been given careful con- 
sideration. Many of those who formerly installed 
furnaces rated below 2 tons and above 4 tons 
would probably to-day prefer 3-ton units, in the 
light of their experience and that of others with 
whom they have exchanged data. 

In the industry with which we are concerned 
there may be said to be practically no charging 
of molten metal. Generally the scrap is shovelled 
into the charging door just as transported from 
the stock yard. In some cases chutes are con- 
structed, into which the charges are loaded. The 
procedure is to introduce the open end of this 
chute into the doorway, and to lift the other end 
by means of a crane, so as to slide the scrap 


charge into the bath, at a considerable saving of 
time in charging. In a small proportion of fur- 
naces in the States the furnace roof is of the tilt- 
ing type, intended not only for the quick intro- 
duction of the charge, but the preheating of the 
same, generally by means of fuel-oil in a supple- 
mentary vessel. The charge red-hot, but not 
melted, is dumped into the turnace, with resulting 
economy in power consumption, and a lessening 
of melting time required in the furnace itself. 

There are rather wide varieties of voltages and 
power in-puts for which auxiliary electrical equip- 
ment is provided, in electric steel foundries in the 
States. While many transformers installed in 
the pioneering days were of inadequate propor- 
tions and unsuitable design for fast work in melt- 
ing and for flexibility in voltage control, recent 
opinion seems to favour a fairly high voltage 
(from 140 to 180) in melting down, and a lower 
voltage (around 120 to 130) for the final opera- 
tion. Some foundrymen have recently provided 
transformers permitting by the use of many taps 
a very flexible arrangement as to voltage. This 
was done partly in order to ascertain what volt- 
ages are best to employ after thoroughly trying 
those covered by a wide range. 

With cold charges, 3-ton acid furnaces will fre- 
quently deliver, as the result of a full charge, 
under conditions of normal input and voltage, 
very hot low-carbon steel suitable for running 
sections of } in., on a power consumption that 
will average about 650 kw.-h. per net ton of 
charge. Under similar conditions, when the 
charge is preheated but not actually melted, such 
a furnace will probably average 550 kw.-h. per 
net ton of charge. A factor which has much to 
do with such power consumption, and one which 
is of widely differing nature in the States, is that 
of tightly-sealed openings for charging and 
tapping. When these are water-cooled to prevent 
warping and resulting air leakage, the thermal 
efficiency of the furnace is greatly increased. 
Those who have installed such water-cooling 
devices feel well repaid for having done so. 
Probably another advantage lies in_ the 
superiority of the metal thus produced through 
the much more effective control in the admission 
of oxygen to the bath. 

It is almost the universal practice in acid steel 
melting in American foundries using the electric 
furnace to use no pig-iron in the charge, except 
when fairly high carbon steel is to be made. Even 
then in many cases carbon is supplied frequently 
by immersing electrodes in the bath, or by adding 
broken portions of electrodes carefully weighed. 
If the theory held by many open-hearth melters 
is correct, that a certain amount of carbon con- 
tained in the original metallic charge is desirable, 
one may ask if the same condition does not apply 
to electric melting, and, if not, what reason exists 
for the difference? The author does not presume 
to give the correct explanation. The continual 
presence of carbon vapour emanating from the 
ends of the electrodes may have something to do 
with this. 

The addition of silicon to the metal in an acid 
electric furnace in the States is generally by 
means of cold 50 per cent. ferro-silicon, introduced 
into the bath a few minutes before tapping. 
There are some foundries where it is believed 
better results are obtained by reduction of the 
silicon from the silica, for which purpose the scat- 
tering of anthracite coal over the slag seems to 
be an aid in the reaction on the lining produced 
by the slag. Floor-tests poured at frequent inter- 
vals before tapping regulate the quantity of ferro- 
silicon additions. 

There is nothing that would probably be signi- 
ficant to British foundrymen in a_ study of 
American electric furnace practice, so far as it 
relates to manganese additions for that particular 
practice. Manganese additions, as in open-hearth 
practice, are in the form of 80 per cent. ferro- 
manganese, are usually added cold, generally in 
the large ladle, and in a minority of cases in the 
bath. Comments regarding such additions, made 
in the section devoted to open-hearth melting, 
apply with equal force to the practice now being 
considered. 

Either as the metal is tapped from the furnace 
into the large ladle, or as it is shanked from the 
large ladle to pots for hand pouring, electric 
steel receives aluminium additions of rather vary: 
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ing amounts, according to the ideas held by indi- 
viduals; also according to the nature of the cast- 
ings being made. Such steel used for castings to 
be very thoroughly machined, which must show 
not the slightest evidence of ‘‘ pin-holes,’’ as 
small blow-holes are termed, generally receives a 
slightly larger aluminium addition than does 
other steel. The author believes this safeguard 
has been employed often without due regard for 
physical properties. Further comments regard- 
ing aluminium additions are unnecessary in view 
of previous remarks on this subject as related to 
open-hearth practice. It may appropriately be 
stated that the author’s objection to high alu- 
minium additions applies irrespective of the 
method used for melting. 

Producing metal by means of the electric arc 
for steel castings lends itself to a large variety 
of flexible details according to the ideas of the 
designer, the judgment of the foundryman, the 
class of work produced, and the local conditions. 
It is, at 15 years of age, decidedly the youngest 
child of the American steel-casting industry. Its 
rapid development has attracted special interest 
at home. It has therefore been believed by the 
author that British foundrymen would desire 
rather extended explanation of electric steel 
melting as conducted in foundries in the United 
States. 


Converter Practice. 


As indicated previously, American converter 
operation is restricted to that adapted to an acid 
lining. There are no high-phosphorus iron ores 
of commercial significance in the States which, 
when converted into pig-iron, provide a low 
enough silicon content to make basic converter 
operation satisfactory. In American _ steel 
foundries the lining is generally formed of 
ganister bonded with clay, sometimes mixed with 
a percentage of silica sand. Occasionally blocks 
made from mica-schist have been used. The vessel 
employed for casting shops is ordinarily of about 
2 tons capacity, and is almost invariably side- 
blown. The blast pressure averages close to 4 lbs. 
Prevailing opinion in the States has been that 
less danger from excessive oxidation of the steel 
attends the use of side-blown as compared with 
bottom-blown converters. 

Converter operation presents no novelty to 
British foundrymen; therefore, reference to the 
conversion that takes place in this vessel need not 
be elaborate. However, the continued extensive 
use of the converter abroad in foundries suggests 
the supplying of certain information pertinent to 
American practice for the interest comparative 
data may have. 

In the making of low-carbon converter steel for 
castings produced in the States, pig-iron has been 
used averaging about 2.00 carbon, 2.00 silicon, 
and 0.50 per cent. manganese. Several such irons 
contain small percentages of copper, resulting 
from the nature of the ore used for smelting low- 
phosphorus pig. The percentages of phosphorus 
and sulphur in such iron are each under 0.03. In 
American converter foundries the proportion of 
pig-iron to the total cupola metal-charge has 
ranged between 20 and 50 per cent. To melt this it 
has been the practice of converter operators to 
purchase coke having a sulphur content not ex- 
ceeding 1.00 per cent. In 1917 and 1918 the diffi- 
culty in securing such low-sulphur coke suitable 
for converter steel foundry operations was very 
pronounced in the United States. The scarcity 
and resulting purchase price of this fuel had much 
to do with decisions to experiment with electric 
furnaces. 

It has been generally found that a melting loss 
from combined cupola and converter operation of 
16 to 18 per cent, is typical among the casting 
plants that have used the converter. This, of 
course, was an additional factor of consequence 
during the war, when it was difficult to secure 
low phosphorus pig-iron and scrap. 

In some converter foundries it has been cus- 
tomary to use about 18 Ibs. of 80 per cent. ferro- 
manganese per net ton of the metal-charge calcu- 
lated before deducting the oxidation loss. An 
amount of 50 per cent. ferro-silicon caleulated in 
the same manner on the basis of 8 to 10 Ibs. per 
net ton has been similarly used. Details of con- 
verter practice in many respects have differed 


rather widely, likewise the quality of the metal 
that has been produced. Irrespective of these 
varying details, an average period of time during 
which the metal has been subjected to the blast 
in the converter has been close to twenty minutes. 
From the standpoint of almost continuous delivery 
of the steel, especially desirable in the making of 
small steel castings, the converter admittedly is 
an ideal unit. Another important factor in this 
respect is that of the very high temperature 
attained. 


In the hands of the most skilful melters, the 
converter in American foundries has delivered steel 
of a satisfactory quality. Like the electric fur- 
nace, it has lent itself admirably to intermittent 
operations not commercially possible with an open- 
hearth furnace. The converter has the additional 
advantage of a low installation cost which has 
made it appeal to many foundry concerns having 
a limited capital. In the history of American steel 
melting for foundry operations, the converter 
secured a very honourable and useful place. There 
grew into being as converter steel foundries became 
more numerous a class of converter ‘‘ blowers ” or 
meiters, many of whom thoroughly understood 
their business. These had much to do with the 
high quality of some converter steel made in the 
States, which proved to be a product superior to 
some of the first metal produced in electric fur- 
naces that were erroneously claimed by certain 
enthusiasts to require no particular care in 
operation. 

Probably in those districts of the States where 
local conditions are distinctly favourable as 
regards special pig-iron and other raw materials, 
and where power cost may continue to be exces 
sive, the converter will be maintained as the pre- 
ferred steel melting unit for the classes of cast- 
ings for which it has been well adapted. Amongst 
these, as in the case of the electric furnace, is the 
field of thin sections and alloy castings, including 
those made with a high percentage of manganese. 

Doubtless the greatest tonnage of manganese 
steel castings made heretofore in the States has 
been produced in converter shops, where the ferro- 
manganese has been melted in auxiliary units and 
added to the carbon-stee] delivered from the con- 
verter. In the last few years some companies 
specialising in manganese steel castings have 
installed basic electric furnaces, to supersede con- 
verters and auxiliary units for this product, with 
good success. 








Iron Ore from Greece.—By the arrival at Swansea 
of the Greek steamer ‘‘ Alexandra,’ from Sayipos, 
Greece, with over 3,000 tons of iron ore on board, a 
new source of supply is tapped. The ore is for Messrs. 
Baldwins, Limited, Landore. 


Russian tron and Steel Industry.—According to 
official reports production in the Russian iron and 
steel industry during the half-year October to March, 
1922-23, was as follows:—Pig-iron, 140,900 tons (6.8 
per cent. of the production in 1913) ; open-hearth steel, 
228,460 tons (11 per cent.) ; finished iron and steel, 
179,700 tons (10.4 per cent.). About one-half the 
pig-iron was produced in the Ural, 34 per cent. in 
the South, and the remainder in the central region, 
while in 1913 the south produced 74 per cent. and 
the Ural 21 per cent. The Ural is now also the first 
producing district for open-hearth steel and finished 
products. Thirty blast furnaces are working in the 
country as well as 40 open-hearth furnaces and 123 
rolling mills. 


Improving the Efficiency of the Blast Furnace.—The 
U.S. Department of the Interior, working through the 
U.S. Bureau of Mines, announces that through its 
investigations into (1) the reactions taking place at 
certain zones in the blast furnace, (2) the effect and 
elimination of sulvhur in coke, and (3) the use of 
oxygenated or enriched blast, it hopes to reach definite 
conclusions which will be of considerable benefit to 
the iron and steel industry. The possibilities of using 
oxygenated blast are many, and include (1) the 
elimination of hot stoves: (2) the use of an excess 
of coke to prevent chilling and freezing; (3) 
the elimination of sulphur; (4) allowance of the 
utilisation of high-phosphorus ores; (5) improvement 
in Bessemerising; and (6) lower costs. A committee 
of ten metallurgists. chemists, and engineers, includ- 
ing five Bureau of Mines men, is studving this phase, 
and will shortly issue a preliminary statement thereon. 
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Trade Talk. 


Tue Steet Company or Scortanp, Lrmrrep, have 
put the remainder of the steel furnaces at their 
Hallside Works, Cambuslang, out of operation. 

Dorman, Lonc & Company, Limirep, have acquired 
the stockyard and structural engineering works at 
Alexandria, N.S.W., of Scruttons, Limited, their late 
agents. 

Tue Consett Iron Company, Limitep, have made 
arrangements with the Newcastle-upon-Tyne Electric 
Power Supply Company for the interchange of sup- 
plies of electrical energy. 

Henry Witiiams, Limirep, M. W. Swinburne and 
Sons (1920), Limited, and the Crosby Valve and En- 
gineering Company, Limited, have joined the Federa- 
tion of British Industries. 

THE ADELAIDE STEAMSHIP Company, LimitreD, Mel- 
bourne, have placed an order with William Beardmore 
& Company, Limited, Dalmuir, for two cargo 
steamers, each 5,000 tons. 

Mr. Georce Smart, 95, Finlay Drive, Dennistoun, 
Glasgow, has been appointed sole representative in 
Scotland for the sale of the specialities manufactured 
by Spermolin, Limited, Halifax. 

THE MaGNestum Company, LimiteD, have removed 
from Buckingham Palace Road to 78, Hatton Garden, 
London, E.C.1. Their telephone number will be 
Holborn 6838-8 (private branch exchange), and 
telegraphic address ‘‘ Ognesiuma-Smith, London.’’ 

Mr. Kenneth R. Stuart has been appointed 
manager of the Sheffield branch of Crompton & Com- 
pany, Limited, at 8, Norfolk Road, Sheffield, the area 
comprising parts of Derbyshire, South Yorkshire, 
Leicestershire, and Nottinghamshire. 

Tue Coitness [Ron Company, Limitep, 138, West 
George Street, Glasgow, have restarted four of their 
furnaces at Coltness Ironworks, Newmains, Lanark- 
shire, after having been out of blast for a considerable 
time, and are now in a position to supply No. 1 and 
No. 3 foundry pig-iron. 








Company News. 





Cleveland Bridge & Engineering Company, Limited. 
---Interim dividend, 24 per cent., free of tax. 

Aston Cross Foundry Company, Limited, 42, Upper 
Thomas Street, Aston, Birmingham.—Capital £2,000 in 
£1 shares. Directors: A. Ford and H. T. Lawrence. 

John Brown & Company, Limited.—Net profit, 
£212,294; brought forward, £180,631; final dividend, 
25 per cent., making 5 per cent. for year; carry for- 
ward, £183,550. 

Pulleys, Limited.—Capital £4,000 in £1 shares (2,000 
10 per cent. pref.). TIronfounders, mechanical engineers, 
etc. Directors: J. T. Scarborough and J. Hales (secre- 
tary), 15, New Walk, Leicester. 

Walter Wiider & Sons, Limited, Crowmarsh, near 
Wallingford, Oxon.—Capital £10,000. Agricultural 
engineers and founders. Permanent directors: W. J. 
Wilder, P. W. Wilder, and F. A. Wilder. 

Harper, Bean, Limited.—Loss for year, £8,198; 
written off investments in certain subsidiary companies, 
£305,430; debit brought forward, £147,813; debited 
to general profit and loss account, £599,409. 

J. F. Blair & Company, Limited, Cromwell House, 
33a, High Holborn, London, W.C.—Capital £1,000 in 
750 10 per cent. preference shares of £1, and 5,000 
founders’ shares of 1s. each. General engineers. Direc- 
tor: J. F. Blair. 

Falkirk tron Company, Limited.—Dividend, 5 per 
cent., less tax, making 10 per cent. for year; depre 
ciation, £6,580; formation of company and debenture 
issue, £5,768; debenture trust. reserve, £3,380; car- 
ried forward, £37,217. 

Guest, Keen & Nettlefolds, Limited.—Net profit, 
£844,919; brought forward, £206,080; available, 
£1,050,998; final dividend on ordinary, 10 per cent., 
per annum, making 10 per cent., free of tax, for year ; 
carried forward, £209,664. 

James Wm. Glover & Sons, Limited, 6/8, Coventry 
Road, Warwick.—Capital £8,000 in 400 64 per cent. 
cumulative preference shares of £10, and 4,000 ordinary 
shares of £1. Agricultural engineers, etc. Directors: 
J. W. Glover (chairman), and W. J. Glover. 

Edgar Allen & Company, Limited.—Loss, £15.122; 
brought forward, £20,067; transfer from reserve fund, 
£40.000; dividends naid, preference shares. 1923, 
£15.000; interim. ordinarv. 6d. per share, £10,211; 
final ordinary dividend, 6d. ner share, free of tax, 
£10,211: carry forward, £9.522. 

Howard & Bullough, Limited.—Final dividend, 6d. 
per share, making 10 per cent. for year on ordinary; 
tax-free bonus, 2s. per share; reserve, £200.000: divi- 
dend reserve, £100.000; carrv forward, £166,000. It 
is proposed to capitalise £250,000 of general reserve, 
—_ distribute one new ordinary share for every four 

eld. 





Obituary. 


Mr. Witt1am Morrison, ironfounder, who was for 
long in business on his own account in Bo’ness, has 
died at the age of 79. 

Me. H. T. Witxrson, a director of the Wardle 
Engineering Company, Limited, Elsinore Road, Old 
Trafford, Manchester, died recently. 

Mr. F. H. Trier, a director of Trier Bros., 
Limited, engineers, New Church Road, London, 
S.E.5, and 36, Victoria Street, S.W.1, died recently. 

Mr. T. F. Fawcertr, J.P., of Great Stainton, who 
for many years was secretary of the Carlton Iron 
Company, Limited, from whose service he retired last 
year after being with the company 47 years, died 
recently. 

Mr. R. MarrHews, whose death has taken place at 
Parr’s House, Heaton Mersey, Manchester, was a 
well-known Tyneside engineer. Born at Wigton in 
1854, he began his career with R. and W. Hawthorn, 
and then with J. Wigham, Richardson & Company. 
Afterwards he joined the firm of Bells, Lightfoot & 
Company, as chief draughtsman, subsequently joining 
J. & E. Hall, Dartford, Kent. In the year 1880 he 
went to Lancashire, and joined Mr. Goodfellow, of 
Hyde, first as manager and afterwards in partnership, 
under the firm of Goodfellow & Matthews. Finally 
he joined the firm of Sir Joseph Whitworth & Com- 
pany, of which he became a director, and remained so 
for about eight years until the amalgamation with 
W. G. Armstrong & Company, in which combination 
he held the position of head of the engineering branch 
of the firm at Manchester. Mr. Matthews was presi- 
dent of the Engineers’ Employers’ Federation for two 
years, and represented his firm on three of the ‘‘ En- 
gineering Standards ’’ Committees; and was one of 
the Emergency Committee of the Engineering 
Employers’ Federation of Great Britain. 











Personal. 





Mr. W. J. Coes, manager of the engineering 
department of Edgar Allen & Company, Limited, has 
been elected an ordinary director of the company. 

Mr. S. W. Wisk, senior vice-president of the New- 
castle Branch of the Institute of British Foundrymen, 
has left Newcastle-on-Tyne and taken up managerial 
duties at a Bradford foundry. 

Mr. James Situ, of South Shields, a member of 
the Newcastle Branch of the Institute of British 
Foundrymen, is away from business, undergoing 
treatment at Matlock. 

Mr. Epmunp J. RancG, an Associate Member of the 
Newcastle Branch of the Institute of British Foundry- 
men. who was recently awarded First-Class Honours 
in Engineering Bachelor of Science, had the degree 
conferred upon him at the University of Durham on 
Wednesday. 

Str ArtTHUR AnD Lapy Dorman have been the 
recipients of a presentation on the occasion of their 
golden wedding. The presentation, which was sub- 
scribed for by the staffs and works’ employés, took 
the form of a handsome set of three gold candelabra 
(Queen Anne period), made by the Goldsmiths & 
Silversmiths Company. 

Mr. CuHas. A. E. Martin, an original member of 
the London branch of the Institute of British Foundry- 
men, is now spending a nine months’ leave from India 
in London. He is foundry foreman at the Perambur 
Works of the Madras and Southern Maharatta Rail- 
way. This company are envisaging considerable exten- 
sicns and probably the inclusion of a steel foundry. 
Tt is ten vears since Mr. Martin was in England, and 
his old friends can communicate with him at 
Overton Road, 8.W.9. 

THe staFF of the chief mechanical engineer’s 
department of the London & North-Eastern Railway 
Company has been reorganised as follows: Mr. R. A. 
Copnerthwaite, locomotive workshops manager, 
Darlington and Gateshead ; Mr. E. Thompson, carriage 
and wagon workshops manager, with offices at 
Darlington; Mr. F. W. Carr, assistant manager, 
Carriage and Wagon Workshops, York: Mr. H. B. 
Emley, assistant manager, Locomotive Works, Gates- 
head; Mr. F. Eggleshaw. manager, Locomotive Works, 
Doncaster; Mr. A. H. Peppercorn, manager, Carriage 
Works, Doncaster; Mr. W. H. Brown, manager, 
Wagon Works. Doncaster; and Mr. D. R. Edge, 
manager, Carriage and Wagon Works, Dukinfield. 


Wills. 


Hauttanps, E. R., engineer, Merrifields, 
Bedale’s Hill, Haywards Heath ......... 
GREEN, Str Epwarp, Barrt., lately chair- 
man of E. Green & Sons, Limited, of 
MIN. Kesinncccssapaascbactnsipaseummacrerned £772,548 
Srmpson, F. C., of Churston Ferrers, 
Devon, founder of Simpson, Strick- 
land & Company, marine engineers, 
Dartmouth 


£58,300 
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IRON AND STEEL MARKETS. 


Pig-iron. 





MIDDLESBROUGH.—There has, so far, been scant 
improvement in conditions of ‘the Cleveland iron 
market, the weakening of values intimated in last 
week’s report having as yet made little perceptible 
change in the general position of the trade. The 
inquiry both on home and export account continues 
slow, consumers mostly confining orders to bare week- 
to-week requirements, while shipments of iron from 
Tees-side for June show a substantial decrease as 
compared with the tonnage for last month. The 
impression prevailing in market circles is that a sub- 
stantial reduction in prices is essential before any 
recovery is possible, and there is a strong probability 
that a movement in this direction will materialise early 
in the next quarter. With fuel costs, however, at 
present high levels, the situation is a very difficult 
one, but unless stocks are to be allowed to accumulate 
unduly or furnaces be damped down there seems, 
having regard to the present outlook, no alternative 
to a pretty drastic revision of values. A fortnight 
back No. 3 G.M.B. was offered at 117s. 6d., while at 
last week’s market tt could he done without difficulty 
at 115s., though here and there sellers were inclined 
to hold out for another shilling. No. 4 foundry was 
down to 112s. 6d. and No. 4 forge to 110s. The 
great scarcity of No. 1 puts it into a different category, 
and for this quality upwards of 128s. per ton is named. 

The hematite market is now even weaker than that 
of foundry iron, for while business has fallen away 
the output is considerably greater than that of Cleve- 
land iron. East Coast mixed numbers last week 
touched 114s. per ton, and are easy even at this 
figure. Export business is extremely dull, and home 
inquiry is affected by the slackness in the steel trade. 
At Workington and in the Furness area there has 
been no marked change in prices, Bessemer mixed 
numbers being at £6 2s. 6d. to £6 5s. per ton de- 
livered at Glasgow and Sheffield, and also for export, 
while special iron is correspondingly lower, prices of 
course varying according to analysis. 

MANCHESTER.—The local market for  pig-iron 
remains dull and uneventful, the high prices still ruling 
restricting buying to the barest limits, while the con- 
tinued slackness in the foundry industry is, of course, 
an adverse influence to an early expansion of demand. 
There is very little new business possible, and the 
slight reductions offered by some anxious sellers do 
not appear to have any result. The problem is how 
to bring prices quickly to a practicable level, for such 
a level must be reached and maintained for some time 
before confidence can again be established. In the 
local market there have been sellers of No. 3 iron on a 
basis of 100s. at the Midland furnaces, but as a rule 
makers do not offer below 102s. 6d., or, say, about 
1lls. per tun delivered in Manchester. This price is, 
however, by no means low enough to induce the 
consumer to give out any large orders. 

THE MIDLANDS.—Movements in last week’s Bir- 
mingham market suggest that smelters have had to 
yield to the pressure of circumstances in the matter 
of prices as regards forge qualities of pig, but so far 
without effect upon foundry iron quotations, which are 
even reported in better demand. The outlook generally, 
however, is not too favourable, and no improvement 
1s possible until coke returns to an economic basis 
rather than a famine price. Current quotations :— 
Northamptonshire No. 3 foundry, 102s. 6d.; Derby- 
shire No. 3 foundry, 105s. to 107s. 6d., all net f.o.t. 
furnaces. 

SCOTLAND.—The Glasgow pig-iron market con- 
tinues in a very depressed state, and in no direction 
is there any sign of a change for the better. It is 
difficult to quote prices because the orders coming 
to the market are for such small quantities that the 
makers prefer to solicit bids rather than give quota- 
tions. The nominal price of No. 3 foundry is 
£5 11s. 6d. at the furnaces, but business has been 
done at below this figure. 


Finished Iron. 


Conditions in this branch of industry continue less 
favourable than recently reported, contracts in hand 
nearing completion, while new business is difficult to 
secure at values now ruling. Employment at the mills 
is consequently on a decreasing scale, with the excep- 
tion, perhaps, of marked bars, which are fortunately 
free from foreign competition. The continued uncer- 
tainty with regard to the prospects in the building 
trade has naturally restricted business in most. forms 
of foundry material, and until the housing problem is 
finally solved the outlook in this branch does not 
promise an early renewal of activity. Nominally 
crown bars are round about £12, but it is certain 


that no producer would adhere rigidly to these figures, 
and let a tempting offer go by. The real price obtain- 
able depends entirely on the circumstances of the 
moment, and it is impossible to give an exact figure. 
Commoner bars are in more direct competition with 
the Continent, and makers are feeling the pinch con- 
siderably. The foreign price is an abnormally low 


one, which the Midland maker finds it impossible to 
touch. 


Scrap. 


In common with other raw material markets, busi- 
ness in all classes of scrap metals has subsided almost 
to stagnation point, and as far as the present outlook 
1s concerned there seems little prospect of early 
improvement. Lancashire ironfounders declare that 
they cannot obtain orders for castings at a price 
which would enable them to pay the-present figures 
for pig-iron, and if they cannot get work, of course 
they will not buy cast scrap iron. The prices current 
for the latter are out of all relation to those current 
for pig-iron, and it is difficult now to find buyers for 
cast scrap, even at 80s. per ton. Sales have been very 
small of late all over the country, and it is evident 
that the stocks in dealers’ hands are increasing. In 
Scotland the fall in all classes of cast-iron scrap has 
been much. greater than in any other commodities. In 
March as high as 120s. was paid for machinery 
quality, also scrap railway chairs; the price now runs 
about 95s. for ordinary cast-iron scrap, the drop during 
the same period having been from 110s. to 85s., which 
is the present-day price. Light. metal runs about 
77s. 6d., and furnace fire bars 75s. Cast-iron scrap 
in the Midlands is also in a similar invidious position, 
and users are purchasing further supplies in sma! 
quantities only, in view of the fact that pig-iron 1s 
depreciating. The general price, however, on which 
sales are being conducted 1s 92s. 6d. perv ton for good 
selected broken machinery and 72s. 6d. for light. 


Metals. 


Copper.—After an earlier reactionary movement in 
values the tone of the standard market has evidenced 
a steadier tendency, due in part to stronger American 
support and a fairly active demand for home consump- 
tion. The recent set-back in American consumption 
was not regarded as of much significance, being 
ascribed in some degree to the handicapped state of the 
manufacturing trades in certain directions as a result 
of the shortage of labour and transit difficulties. 
American f.o.b. quotations for export were lifted to 
fully 154c., and producers are once more well in touch 
with buyers and rather reluctant to sell to dealers. 
Current quotations :—Cash : Thursday, £66; Friday, 
£66; Monday, £65 15s.; Tuesday, £65 5s.; Wednes- 
day. £64 17s. 6d. Three Months : Thursday, £66 10s. ; 
Friday, £66 7s. 6d.; Monday, £66 5s.; Tuesday, 
£65 15s.; Wednesday, £65 7s. 6d. 

Tin.—Values on the standard tin market of late have 
shown a distinctly easier tendency, for which, it is 
suggested, the sudden cessation of American demand 
must be held responsible. There is also some uneasi- 
ness with regard to the Eastern position, it having been 
officially reported from Kuala Lumpur that 3,108 tons 
of tin were exported from the Federated Malay States 
during the month of May as compared with 2,793 tons 
in April and 3,104 tons in the corresponding month of 
last year. It is, however, believed that the earlier 
deliveries have now been consumed, and that America 
will soon come into the market for at least 5,700 tons 
a month until the end of the year. America cqnsumes 
normally 72,000 tons of the 150,000 world production. 
Current quotations :—Cash: Thursday, £187 15s. ; 
Friday, £188 2s. 6d.; Monday, £188 15s.; Tuesday, 
£186 15s.; Wednesday, £182 12s. 6d. Three Months : 
Thursday, £188 2s. 6d.; Friday, £188 7s. 6d.; Mon- 
day, £189 7s. 6d.; Tuesday, £187 15s.; Wednesday, 
£183 12s. 6d. 

Spelter.—The market for this metal has developed 
further irregularity with prices inclining to lower 
levels. The market on the Continent is quiet, and 
producers are disinclined to follow the fall. Rumours 
are still current regarding the curtailment of Belgian 
production, and having in view the comparatively low 
price of spelter to-day, scarcely remunerative to most 
producers, a definite policy of reduction may be 
adopted. Current quotations :—Ordinary : Thureday, 
£28 12s. 6d.: Fridav, £28 10s.; Monday, £28 10s. ; 
Tuesday, £28; Wednesday, £27 12s. 6d. 

Lead.—Demand for soft foreign pig at the moment 
is inactive, but prompt metal continues scarce. Quota- 
tions have receded of late, but market opinion points 
to a further decline in values before prices reach a 
level which will encourage buying on a more extensive 
seale. Current quotations :—Soft foreign (prompt) : 
Thursday, £25; Friday, £25; Monday, £25 2s. 6d. ; 
Tuesday, £25; Wednesday, £24 15s. 
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: 21, Penistone Telegrams : ‘‘ Durranns, Penistone.’* 


ESTABLISHED 1863. 


pany DURRANS & SONS., ae 


Phoenix Works, Penistone “sHerrievo. 


Manufacturers of 


FOUNDRY EQUIPMENTS. 


Ladies, Cupolas, Fire Bricks, Ganister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, Bellows, 
Buckets, Spades, Forks, Riddies, Sieves, Barrows, Etc. 

Write for illustrated catalogue on Blacking and Foundry Requisites, also for 
our latest Price List. 











British & Continental Traders, Ltd., 


BROWNLOW HOUSE, 50/51 HIGH HOLBORN, LONDON, W.C.1. 





Telegra Telephone - 
TRABRICON, HOLB. LONDON. CHANCERY 7201/2 


PIG-IRON 


OF ALL DESCRIPTIONS 


Hematite, Foundry, Cylinder, Coldblast, etc. 


DEPT. 1. 








DEPT. II. 


ROLLING MILL PLANT 


Iron and Steel Scrap. 
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COPPER. 

s. d. 

Standard cash set SS 
Three months -- 6 7 6 
Electrolytic .. .. 7110 0 
Tough .. -- 69 0 O 
Best selected . .. 69 0 0 
Sheets -100 0 0 
India ?- “ocean 2 
Wire bars ~ «wae 
Do. July ~maes 
Do. August... .. 72 0 0 
Ingot bars .. ..72 0 0 
H.C. wire rods 78 0 0 


Off. aver., cash ,May 67 10 6, 
Do. 3 mths., May 68 4 92! 
Do. Settlement, May 67 10 
Do. Electro, May 76 18 7,7 


telns 0 
le 


Do. B.S., May .. 71 12 93 
Aver. spot price, 
copper, May 67 9 43 
Do. Electro, May 7 77 5 1l 
Solid drawn tubes 14d. 
Brazed tubes . 14d. 
Wire i. 2s 00 11d. 
Yellow metal rods. . 74d. 
Do. 4x4 Squares .. 9d. 
Do. 4x3 Sheets 10d. 
BRASS. 
Solid drawn tubes .. 12}d. 
Brazed tubes . 133d. 
Rods, drawn .. 11d. 
Rods, extruded or rolled 74d. 
Sheets to 10 w. 8: 103d. 
Wire 103d. 
Rolled metal . 103d. 
TIN. 
Standard cash --182 12 6 
Three months .-183 12 6 
English .. .. ..183 0 0 
Bars.. . 185 5& O 
Chinese --182 15 0 
Straite --186 10 0 
Australian .- 186 10 @ 
Eastern . --192 15 O 
Banca -185 15 0 


Off. aver., ‘cash, ,May 203 4 515 
Do. 3 mths., May 202 18 62: 
Do. Sttlment, May 203 3 4 

0 


Aver., spot, May ..203 2 | 
SPELTER. 

Ordinary oo cf 2212 6 
Remelted - 26 5 O 
Hard ° oa ue € © 
Electro 99. 9 ic woe 6.6 
English .. .. .. 29 0 O 
India 7 ow fe 5 C 
Prime Western. 29 0 O 
Zinc dust ‘ 45 0 0 
Zinc ashes 1110 O 


Off. aver.,May ..31 0 1133 
Aver., spot, May .. 
LEAD. 
Soft foreign ppt ..24 15 ( 
lish .. .- 1-26 0 O 
Off. average, May 25 Hy 
Average, spot, May 25 12 34 
ZINC SHEETS, &c. 


Zinc sheets, English 38 0 0 
Do. V.M. ex whf. 37 0 0 
* Dutch . 3410 O 
Rods o o BOO 
Boiler plates . co 06 BO O 
Battery plates .. 36 0 0 
ANTIMONY. 
English regulus -28 5 0 
Special brands - 3410 O 
Chinese .. - 26 0 0 
Crude nominal 
Sane. 
Quicksil co 0030 10 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon— 

£5/60% ce oof 3 GC 
THM cc ce ell O O 

Ferrc- ium— 

35/40% . .16/6 to 16/9 Ib. va. 

Ferrc-moly um— 

70]75% ©. free .. 9/-Ib. 

Ferro titani 


$8/95% carbonlese 1/24 Ib. 


WEEKLY PRICE CURRENT, 





Ferro-phosphorus, 20/23%, 
£27 


Ferro-tungsten— 
80/85%, carbon free 1/54 1b. 
Tungsten metal powder— 


98/99% 1/104 Ib. 
Ferro-chrome— 

4/6% car. .. £23 10 

6/8% car. £22 10 

8/10% car. £21 10 
Ferro-chrome— 

Max. 2% car. £52 0 

Max. 1% car. .. £62 2 : 


Max. 0.70% car. £72 


67/70%, carbonless 6 tb. 
Nickel—99%, 
cubes or pellets... £135 0 


Cobalt metal—98/99% 12/-1b. 
Aluminium—98/99% £115 
Metallic Chromium— 

96/98% 4/6 lb. 
Ferro-manganese (net)— 


76/80%, loose £18 
76/80%, packed. . £19 
76/80%, export .. £20 


Metallic manganese— 
94/96%, carbonless 2/- lb, 
Per ton unless otherwise 
stated 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% s. d. 
tungsten .. .. .. 2 6 
Finished bars, 18% 
tungsten. 3 0 
Per Ib. net, d/d buyers’ works. 


Extras— 
Rounds and squares 
3 in. to 8 in. inclusive 4d. lb. 
Rounds and squares 
under } in. to in. 3d. Ib. 
Flats under 1 in. by 
j in. to } in. by } in., 
and all sizes over four 
times in width over 


thickness .. 3d. Ib. 
Bevels of approved 

sizes and sections.. 6d. lb. 
If incoils.. . 3d. 1b. 


Bars cut to ‘length 10% extra 
Scrap —_ , gee 
tool s 
Scrap nce oo oe 
Turnings and swarf .. 1d. 
Per lb. net, d/d steel miieet 
works 
SCRAP. 
South Wales—£ s.d. £8. ° 


Heavysteel 4 5 0 4 10 

Bundled steel 

&shrngs. 315 04 5 O 

Mixed iron 

&steel.. 317 64 2 6 

sg cast 

40 04 2 

Guodantneate 

foundries 4 5 04 7 6 
Cleveland— 

Heavy steel o 4900 

Steel turnings .. 3 5 0 

Cast-iron borings 3 5 0 

Heavyforge .. 415 0 

Bushelled scrap.. 4 5 0 

Cast-iron scrap .. 4 2 6 
Lancashire— 

Cast-iron scrap .. 4 0 0 

Heavy wrought.. 410 0 

Steel turnings .. 312 6 


London — Merchants’ buying 
prices delivered yard. 
Copper (clean) .. 57 
Brass (clean) .. 37 
Lead (less usual 
Graft)... «2 ce $1 
Tealead .. .. 19 
Zinc - 21 
New aluminium 
cuttings .. .. 70 
Braziery copper 50 
Gunmetal .. .. 48 
Hollow pewter ..160 
Shaped black 
pewter .. 


oc ecooo ooo oo 
oe eooo ooo oo 


PIG-IRON. 
N. E. Coast— 
Foundry No.1° .. 128/- 
Foundry No. 3 115/- 
Forge No. 4 110/- 
Mottled .. .. - 
Hematite No. 1 115/- 
Hematite M/Nos. 114/- 
Midlands— 
Staffs. common 107/6 
» No. 4forge .. 100/- 
» No.3foundry  110/- 
», Cold blast, ord. 190/- 
* »  rolliron 200/- 
»» basic — 
Northants forge. . 92/6 
» fdry.No 3.. 102/6 
+» basic 110;- 
Derbyshire forge i ae 
» fdry.No.3 102/6to 105/- 
» basic .. .. 110/- 
Scotland— 
Foundry No. 1 116/6 
No. 3 -- IL11/6 
Hematite M/Nos. .. 120/- 
Sheffield (d/d district)— 
Derby forge 101/- 
»» fdry No.3.. 106/- 
Lines. forge .. .. 105/- 
»  foundryNo.3 110/- 
»» basic 110/- 
E.C. hematite 124/3 


W.C. hematite 122/6 to 125/- 

All d/d in the district. 
Lancashire (d/d eq. me oo 

Derby forge .. 

» foundry No. 3 

Northants foundry 
we. 6 cas 
Cleveland foundry 
me ts. oe os 
Staffs. foundry No. 3 
Lines. forge . 

» foundry No. 3 
Dalzell, No. 3. 
Summerlee, No. Bs 
Glengarnock, No. 3 
Gartsherrie, No. 3 .. 
Monkland, No. 3 128/6 
Coltness, No. 3 128/6 

FINISHED IRON & STEEL. 
Usual District deliveries for 
tron; delivered consumers’ 
station for steel. 


111/- 


128/6 
128/6 
128/6 
128/6 


Iron— £8. d. 
Bars(cr.) £12 tol2 5 
Angles... .. 12 6 
= to 3 united 

-- 12 10 
Nut ‘and bolt oo LL O 
Hoops oo of 16 O 
Marked bars 
(Staffs.) .. .. 1410 
Gasstrip .. ..13 0 
Bolts and nuts, 
Zin. X 4 in. 20 10 
Steel— 
Ship plates.. .. 1010 
Boiler plates .. 14 0 
Chequer plates .. 11 5 
Angles ~~ vo ee § 
7 6 «2 loc Be © 
Channels .. .. 10 5 
Joista .. .. .. 10 0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Rounds & squares 
3 in. to Sf in. .. 1015 0 
Rounds under 
3 in.tojin. .. 1010 0 
Flats, over 5 in. 
wideandup .. ll 0 0 
Flats, 5in.toljin.10 5 0 
Rails, heavy .. 1010 0 
Fishplates .. .. 1410 0 
Hoops (Staffs.).. 12 10 0 
Black sheets, 24g. 14 0 0 
Galv. cor. sheets, 
24 g. “—— 0 
Galv. fencing wire. 
8g.plain.. .. 18 : 0 
Rivets, ? in. dia. 14 0 
Billets soft £8/0/0 to 8 0 0 
hard.. .. 1015 0 
Shoot bare £8/10/0 to 8 15 0 
Tin bars 9 2 6 


ee ee 


PHOSPHOR BRONZE. 


Per lb. 
basis. 
Strip ee ee 1 3 
Sheet 1 4} 
Wire 1 4} 
Rods 1 3 
Tubes 1 6 
Cas 1 lt 


tings . 
Delivery 3 owt. free to any 
town. 
10% phosphor copper, £40 
above price.of B.S. 
15% phosphor copper, £50 
above price of B.S. 
Phosphor tin (5%), £30 above 
price of English ingots. 
CHarLes Cuirrorp & Sox, 
LiurrED, BIRMINGHAM. 


NICKEL SILVER, SHEET 
METAL, WIRE AND TUBES. 


Per Ib. 
Ingots for raising 9d. to 1/3 
Rolled— 
To 9 in. wide 1/3 to 1/9 
To 12 in. wide 1/3} to 1/9} 
To l5in. wide 1/4 to 1/10 


To 18 in. wide 1/4} to 1/103 
To 21 in, wide 1/5} to 1/11} 


To 25 in. wide 1/6} to 2/0} 
Ingots for spoons 

and forks 9d. to 1/3 
Ingots rolled to 

spoon size .. 1/- to 1/6 
Wire round— 

3/0to10G... 1/6} to 2/1} 


with extras according to gauge 


AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 
stated. Dols. 


No. 2X foundry, Phila. 30.76 
No. 2 foundry, Valley 29.00 
No. 2 naam Birm. 25.50 
HP ce ce - 29.27 
Bessemer .. .. «+ 30.77 
Malleable .. + 30.77 
Grey forge .. . 30.27 
Ferro-manganese "30% 
delivered ° ° 
Bess, rails, h’y, at mill 
O.-h. rails, h’y, at mill 
Bess, billeta oo ee 
O.-h. billets oo ee 
O.-h. sheet bars oe 
Wire rods .. .. +. 


Iron bars, Phila. oe 
Steel bars .. .. «- 
Tank plates =" 
Beams, eto. oo. 0 
Skelp, grooved steel .. 
Skelp, sheared steel .. 
Steel hoops 

Sheets, black, No. 28 
Sheets, galv., No. 28.. 
Sheets, blue an’l’d,9&10 
Wire nails .. .. .-. 
Plain wire .. .. «- 
Barbed wire, galv. 
Tinplate, 100-lb. box $ 


2.40 


$% G9 BO G0 G9 Or G0 G9 NO ROO BO 
SSasSssRsaass 


oe 


COKE (at ovens). 
Welsh foundry ..40/- to 45;- 
» furnace ..30/-to 35/- 
Durham & North. a . 7% 
» furnace 38/- 


Other Districts,indy ve 47/6 
» furnace 30/— to 32/6 
TINPLATES. 
f.o.b. Bristol Channel porte. 
1.C.Cokes, 20x14,box 23/3 
” 28x20, ,, 46/6 
* 20x10, ,, 33/9 
»»  18%x14,,, 24/14 
C.W. 20x14, ,, 22/14 
” 28x 20, ” 44/3 
o 20x10, ,, 31/- 
” 18} x 14, ” 23/- 
Ternepletes28 X20,,, 43/- 
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TUBES. Billets— Electrolytic Copoer. Zinc Sheets \ “ogiish), 
Single and double June 21 73 0 O dec. 10/- 9 900 
ep ogg welded .. .. €1900086  ,, $2 73 © @ Mockanes °"™ 2! = ae No change 
940/) 'T leica— » 25 7210 0 dec. W/- ” 95 —— = 
+ lhe a = “— white of » 26 72 00 , 10/- we 26 = 0 0 deo. 20/- 
008i ’ o7 Off f ”s « - 
Steam 74249 now free. mottled £7/10 to £7 12 6 » 27 7110 0 ,, 10/- » 27 38 0 O No change 
‘. Prices are without engage- a 
ment. All quotations are f.o.b. Standard Tin (cash). Spelter (ordinary). 
SWEDISH IRON. Gothenburg, net cash against June 21 = 15 0 dec. 55/ June 21 2812 6 dec. 7/6 
: , 22188 2 6 ine. 7/ oo oa ain 
Bars, hammered basis documents there. ” 35 188 15 4 oe R. - 22 28 100 , 28 
sizes—Basis price £22 to £23 e on A » 25 28 10 0 No change 
Rolled Ordinary— » 26 186 15 0 dec. 40/- , 26 28 0 Odec. 10/- 
ia” £s d DAILY FLUCTUATIONS. » 27182 12 6 ,, 82/6 27 2712 6 7/6 
Nail Rods— = $18 6 6 Standard Copper (cash). pany 
Square, round to . -« -< Tin (English ingots). Lead (English). 
and flats ../1810 0 June 21 66 0 O dec. 7/6 June2l 188 0 0 dec. 60/- June2l 26 5 0 dec. 5/- 
Keg Steel nom, £38 to £40 » 22 66 0 0 No change » 22188 10 0 ine. 10/- » 22 26 5 ONochang> 
Faggot Steel nom. £30 to £32 » 25 6515 O dec. 5 » 25189 5 0 , 15- ~ © RS 9 a 
Blooms— » 26 6 5 YO » 10/- » 26187 5 O dec. 40/- » 04 365 0 SS 
Single welded .. £10 to £11 » 27 6417 6 , 76 » 27189 0 0 , 85/- » 27 26 0 O dec. 5/- 





AVERAGE MONTHLY PRICES OF STEEL SHIP ANGLES (NORTH OF ENGLAND). 











| - | | | Yearly 

Year Jan Feb | March. April. May. | June. | July. Aug. Sept. | Oct. Nov. Dec. | Average. 

£s. d. £s. d. £ sa.. d. £s. d. £s. d. £s. d. £s. d. £s. d. 6 «a 4. £s. d. £s. d. £s.d £s. d. 
1906... 4150..4176..5 00..5 090 5 00.. 417 6.. 4176 ite. thi. & €O2..8 74 5 76 419 9 
1897 ..5 76 5 76 &. 76..85 80. 3 €¢.. & O9.. & 2S > S2e aw SS 2. F BOs oS O § 60..5 3 5S 
1906 .. 5 50 5 50 § 5§0..5 76..5139.. 5180.. 5 1590 §180..5176..6 00..8 5& S 2.. 226 34 
1899 .. 610 0 6 12 6 6150..6150..6176..6176..7 090 7 8 .. % 86.4 7 &OC.. 7 7150..7 0 5 
ee. twee. & O6..38 £s..838 £9..939 8. FF 79.89 FF 28 ..8 324.8 00.. 7 Ww 7nwe.. 8 6 F 
we... CUO... 66... 8 £C..5 96..8 O¢..35 BWe.. §UE.. 8176 .. 6 £6... 817 6.. F7 5150..6 0 5h 
19902 .. 5126..5100..5100.. 5126... 5126... 5126 5 12 6 651236 .. 539 6.. & 126.. 5 12 e768. 8h & 
soon ww SB OS... 5 6S... B&B 76... 6196.. 536..5 Wd... 5WO.. 500 ..560 0... & 6.. 5 10 » 0s..8 6 9 
mee. 8 Oe... 64s. 8s 28. 8 SO. 8 8S. 8 &O..3 £€O.. 5 2... & O.. & OS.. & @ 5 50..5 2 6 
9006 ...6 §6@..56 76... §206..53106..5 MG... 5106..516..5106..512%6..6 36.. 618 6126..514 4 
006 .. 6126 «.6126..61986..6186.. €61296..6126..6126..6126..6126.. 6186.. 612 7 26..613 4} 
ae. OHS. F 8G. Ft 20.7 £E..7 2a. FT So. F SR. 7 BS. + BO. 7 3. €Vee. owes... + Oo & 
2e8 ... 6 £€6..86 36. .ZG tre... tHe... tHE. 8G. § BE.. £BEe.. §$ Bs... §246..848BE.. 8 3 
ie. Smee .+ eae. £6... & ice S POs SC Oe BCS SF TE uc SS FS. Ste tess tS. & Se 
Pea See Cee Oa. © t+ 8 Be. tt Be. FF Pe. FS Be. 6 a. 2. & 6.86 toa. & 2 
mat... 6 F6..86 FE..6 F7O..86 FTE..6 £C.93 £E..5 £o..85 76.8 £6.86 76.6 FH... 6 9S... 6 T & 
eae .. 6163 ..6176..6176.. 7 &$¢6@¢..7 F76..7 76..7 76..7RBE.. 726.786... 7K6..7176..7 7 & 
me. tee. tHe. Tet TRE. Rt. 7Fws. FR. FwRe..F F6..606..68 Th.8 £6.. 7 oes 
e144 ...6 36..6 26..6 36 626..6 26.. 5150 5 15 0 6150..7 00 + O88. 7% beers 2..86 8 
190156 ..7170..8 50..8176..9 50..9 50..9150..9150..9150 ..9150.. 915 0..10 15 0..10 15 0..9 8 34 
we ..11 3 1h..11 236..11 26..01 236..11 2¢..12 £6..0 36..18 36... £6..13 26..28 $6..18 $6.18 ¢$ & 
1917 ..11 26 a 86..18 $6..01 2¢..38 36..08 2E..58 £6..88 BEC ..8 36..0 £6... £6... 36..8 & 6 
1918 ..11 26 1 36..11 3$6..21 936..138 £6..228 36..23 $6..318 £26.38 326 1h $6..81 $¢6..28 £6..04 & 6 
1919 ..11 26 13 12 6..13 12 6..13 12 6..17 26..17 13..17 00..17 150 ..17 15 0..17 15 0..17 17 6..18 50..16 1 9} 
1920 ..19 10 0 ..20 00..21 10 0..22 00..23 50..24 00..24 00..24 00 ..24 15 0..24 10 0..24 00..24 00..22 19 2 
1921 22 10 0 20 12 6 .19 O0..17 10 0..17 10 0..16 60..14 10 0..14 3 4 ..13 10 0..11 15 0..10 00.. 912 6..15 11 7 
1922 .. 9176 ..10 00..10 00..10 00..10 00.. 9176 .9109.. 8 15 7}.. 814 0.. 8 12 6.. 8 12 6.. 812 6..9 7 8 
1923 .. 818 14.. 9 13..9140..10 00 10 00..10 0O0.. -- os a + 








WILLIAM JACKS & COMPA 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, 
































: 18, BENNETTS HILL, BIRMINGHAM. HY 
S5| 11, OLD HALL STREET, LIVERPOOL gute Te i 1, HONG KONG ROAD, SHANGHAI. HH 
ss| EXCHANGE BLDGS., PORT TALBOT. “s 31, RAFFLES PLACE, SINGAPORE. |8§ 
H 5, MURZBAN ROAD, BOMBAY. JAVA STREET, KUALA LUMPUR. {8 
a 1, LALL BAZAR, CALCUTTA. 5, SHAFFRAZ ROAD, RANGOON. |§ 
=| ANGAPPA NAICK STREET, MADRAS. COX’S BUILDINGS, KARACHI. [8 

SCOTCH, . MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., : 
ar 4 
#3} COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. |# 





WILLIAM COLVIN & COMPANY, 


ROYAL EXCHANGE, 93, HOPE STREET, 
MIDDLESBROUGH. ey Stele)’ B 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 





SITUATIONS VACANT AND WANTED. 





LERK (27), married, specialised in Foundry Cost- 
ing and Wages, knowledge Book- “keeping, Short- 
hand, etc., excellent testimonials, 44 years’ present 
situation, seeks change to improve position.—Box 488, 
Offices of THe Founpry TRADE JOURNAL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 





OUNDRY FOREMAN, disengaged, desires posi- 
tion ; practical and technical training all branches 
Grey Iron, Semi-Steel, Non-Ferrous work; expert on 
Cupola; mix metals by analysis; tactful with labour ; 
good organiser.—Box 482, Offices of THe FounpRY 
TRADE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W. C. 2. 











SITUATION connected with Pig or Cast Iron Manu- 
~? facture desired by Young Man (age 21); A.I. & 
8.I., A.I.B.F.; five years’ experience in Works Lab. 
ef Cast-iron and splendid theoretical training in Iron 
and Steel Manufacture.—Apply Box 476, Offices of 
THe Founpry Trape JouRNAL, Bessemer House, 
5, Duke Street, Adelphi, London, W.C.2. 


k 





ye FOUNDRY SUPPLY OR EQUIPMENT 
FIRMS.—Public School man, with Continental 
inside Foundry experience, desires Agencies or Sales- 
man’s job; London district, or would entertain pro- 
vinces.—Box 506, Offices of Tue Founpry Trapp 
JouRNAL, Bessemer House, 5, Duke Street. Adelphi, 
London, W.C.2. 





FRREQUIRED FOR MODERN FOUNDRY, engaged 
in Locomotive and General Work, an experienced 
Manager. State terms and present employment.—Box 
504, Offices of THe Founpry TRADE JOURNAL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2 





PUBLICATION. 


PATENTS.— continued. 
r VHE D tsdnsnnsoc tag of the Patent No. 136,493, for 


rovements in or relating to the Manufacture 
of Metal” heels,’’ is desirous of entering into arrange- 
ments by way of licence and otherwise, on reasonable 
terms, for the purpose of exploiting the same and 
ensuring its full development and practical working in 
this country.—All communications should be addressed, 
in the first instance, to Hasertmse Lake & Co., 
Chartered Patent Agents, 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 








MACHINERY. 


Two NEW RUMBLING BARRELS for Sale; size 
of body 3 ft. long, 2 ft. across flats; cast-iron 
staves ; fitted fast and loose pulleys. £11 each to clear. 
—Box 508, Offices of THz Founpry Trang JOURNAL, 
Bessemer House, 5, Duke Street, Adelphi, 
W.C.2. 





London, 





MACHINERY, PLANT, &c. 

Nearly New HYDRAULIC ACCUMULATOR, ram 
18 in. diameter, 20 ft. stroke, by Leeds Engineering 
and Hydraulic Company, Limited. Self-contained 
Hydraulic ACCUMULATOR, 6-in. ram, 6 ft. 
stroke, 1,500 lb. working pressure, by Hollings & 
Guest. Three sets of Powerful THREE-THROW 
HYDRAULIC PUMPS, suitable for 2 tons pressure, 
rams 3 in. diameter, 12-in. stroke. Vertical Three- 
Throw, Geared and Belt Driven HYDRAULIC 
PUMP, by Hy. Berry & Co., 24-in. rams, 6-in. 
stroke, 1,500 Ib. working pressure. Overhead, three- 
motor, ELECTRIC TRAVELLING CRANES, suit- 
able for 440 volts, continuous current. Several 5-ton, 
varying from 23-ft. to 40-ft. span. Two 2-ton, span 
20 ft. and 37 ft. 6 in. respectively. One 15-ton, span 
28 ft. 2in. All in good condition. Can be inspected 
on the gantries in operation. One-ton, four-motor, 
Electric Travelling, underhung JIB CRANE, span 
20 ft. 74 in., suitable for current at 480 volts 
continuous. 

Catalogues of Stock Machinery, 6,000 Lots, 
Free on application. Inspection invited. 


THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 





GAND BLAST WANTED, by Tilghnan for prefer- 
ence, or would buy Compressor only.—Box 512, 
Offices of THe Founpry Trape Journal, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2 





B\NGINEERING WORKS, FOUNDRIES and 
FOUNDRY PLANT.—Complete lists of the 
Engineers, Iron, Steel, Brass and Aluminium Foun- 
ders in Great Britain and Ireland, and also classified 
lists of Manufacturers and Suppliers of all Foundry 
Plant and Requisites, is contained in “ Ryland’s Direc- 
tory of the Colliery, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades.’”” Published 
by Eagland & Co., Ltd., Bessemer House, Adlphi, 
London, W.C.2. Price 42s. bound in cloth, 52s. 


morocco, net. 





PROPERTY. 





Q MALL FOUNDRY FOR SALE, N. London; good 
h business, fully equipped, low rent; must sell; 
£400, inclusive—IncRaAM, 74, Chiffenham Road, 
Paddington, W. 





T° BE SOLD, as a going concern, the valuable, old- 
established Engineering, Iron and Brass Found- 
ing, Moulding, Agricultural and General Repairing 
Business of Thos. Gibson & Sons, Stamford. Price, 
£2,500.—Apply Mr. W. H. Mason, 9, Red Lion 
Square, Stamford. 


&-TON GREEN’S ECONOMIC CUPOLA, with air 
9) chamber, two air-inlet pipes, drop bottom, on four 
cast-iron pillars, and base plate and receiver; outside 
dia., 5 ft. x 36 ft. high.—Heaton, Globe Works, 
Keighley. 





NFORMATION WANTED of any useful Foundry 
Plant for Sale. Advertiser will be glad to pay 
reasonable commission on Plant purchased through 
such information. Practical men having knowledge of 
really useful Foundry. Machinery lying idle are invited 
to communicate with Box 510, Offices of THE FounDRY 
TrapE JouRNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 





HE PROPRIETOR of the Patent No. 136,493, for 
fired ; condition of furnace not material if price 
reasonable. Must be suitable to melt both Brass and 
Aluminium.—Box 514. Offices of THz Founpry TRADE 








PATENTS. 





NVENTORS Advice, Handbook and Consulta- 
tions Free. KING’S PATENT AGENCY, 
LIMITED, Director, B. T. King, Regd. Patent 


Agent, 146a, Queen Victoria Street, London ; 36 years’ 
references. 





"PF. HE Proprietors of the Patent No. 146,085, for 
improvements in and connected with pulverised 
fuel furnaces, are desirous of entering into arrange- 
ments by way of licence and otherwise on reasonable 
able terms, for the purpose of exploiting the same 
and ensuring its full development and practical work- 
ing in this country. All communications should be 
addressed in the first instance to HasentIne, LAKE & 
Company, Chartered Patent Agents, 28, Southampton 
Buildings, Chancery Lane, London, W.C.2. 


JouRNAL, Bessemer House, 5, Duke Street, Adelphi. 
London, W.C.2. 
MOULDING MACHINES. 
Four Pridmore stripping plate handram machines .. £12 each 
One Britannia Adjustable Turnover ,, .. £16 
Two EVANS hand squeezers, with stripping ‘plates .. £10 each 
Two MUMFORD, 16” x 14’, - mune power 
squeezers ; . £75 each 
One TABOR, 26” x ” 26”, ‘split pattern power 
squeezers, 10 draft” .. £90 
Two be “* shockless”” turnover " gnachines for 
” x 18” boxes . £70 each 
MACLEELAND _ DUPLEX” machine, equal t to 
new, for 18” x 18” boxes a . £90 
MISCELLANEOUS. 
BANDSAW by Noble & Lund, suitable for cm ennienses -. £40 
GIT CUTTER for brass castings -. ‘ os ae 
CORESTOVE, a ar a2 es = ‘as -. £10 
a 6° x 4" x3”... oe oe -. £16 
10” x 4” x 3” £25 with bogie 
SANDMILL, 4 foot diameter, ttathenery fan .. Bey o. 
200 Pairs of Boxes . a 18” x 8” 6/- pair 


Please send enquiries to :— 


“ BOXTED,” SLOUGH. 





ALEX. HAMMOND, Foundry Machinery Merchant, 
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DENBY 


SPECIAL FOUNDRY 


PIG IRON 


IN GRADES and QUALITIES 
FOR HIGH-CLASS CASTINGS 
OF EVERY DESCRIPTION. 


|)ENBY [RON 


is used regularly for Grained & Chilled Rolls. Internal Combustion Engine 

Castings. Locomotive, Motor & Marine Cylinders, Diesel Engines, Hydraulic 

and all Castings subject to High Torsional Strains, also specially suitable for 
Textile Machinery and General Engineering. 


DENBY IRON is produced in Refined Cold Blast quality. 
DENBY IRON is mede in Semi-cold Blast and Warm Blast Furnaces. 
DENBY IRON has characteristics entirely its own. 


DENBY ORDINARY FOUNDRY IRON can be supplied in “Scotch” and 
“ Staffordshire Mine” Qualities. 


DENBY IRONS 


are made by 


THE DENBY IRON & COAL Co., Ltd., 


DENBY IRON WORKS. Near DERBY. 
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Agents in Great Britain: 


Lancashire, Yorkshire and Cheshire : 

Messrs, JOHN NEEDHAM & SONS, LTD., 15, Cross St., Manchester. 
Northern Counties : 

Mr, H. A. J. RANG, 2, St. Nicholas’ Buildings, Newcastle-on-Tyne. Tel. 4669 Centras 
South Staffordshire and District : 

Mr. W. H. SHORTHOUSE, Edward St., West Bromwich. 
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NOTE—Over 300 Machines have now been Supplied. 


GREEN’S 
ROTARY CORE MACHINE 


Gives Accurate Cores 


Uniform rn 
RAPID PRODUCTION 
No Wires. No Joints. 
PERFECT VENTING. 


Indispensable in every Foundry. 


Catalogue of Foundry Equipment 
on Application. 


GEORGE GREEN & CO. 


Foundry Engineers and Contractors, 
KEIGHLEY. 


Telephome : 518. “ CUPOLA,” 


Telegrams : 








WARING BROS. 


MAKERS of MOULDERS’ CHAPLETS and STUDS 


rom Yt in to | in. diam. stem. 





MOULDERS’ STUDS. Single: any variety of 
head : Double, Triple, 4 Stud, Boiler, Box, 
etc., from } in. to 6 in. long. (Also Chaptets 
and Studs in Copper and Brass.) 


NAILS -SPRIGS—WEDGES—LIFTING STRAPS 
—GAGGERS-—SCREWED PIPE STUDS. 


SPECIALITIES—Chaplet Pipe Nails, Twisted 
Stem Studs, Pressed Studs (jin. to1in. 
long), Perforated Studs. 

All Chaplets and Studs Double Collared, Well 
Ribbed, Well Finished 


QUICK DELIVERY GIVEN | 


BARNSLEY. 


LARGE STOCKS, 


When buying write to ws DOCK WORKS, 
NOTE THE ADDRESS: CANAL STREET, 





METALLURGICAL SERVICE FOR 
ENGINEERS AND FOUNDRYMEN. 


All are invited to make full use of our “ Metailurgical 
Consulting Seivi-ce.” Our LABORATORIES are 
equipped to undertake CHEMICAL ANALYSIS of all 
Engi..eering materials, Fuels and Refractory materials 
PHYSICAL TEST.NG, photo-micrographs, and Heat 
Treatment. Foundry experts, Ferrous and Non- 
ferrous. Fees and Contract rates on application. 
Write for particulars now. Agents for CLARK’s 
VOLUME BLAST METERS, for Cupola practice. 








KEIGHLEY LABORATORIES 
Croft House, South Street, 
Phone No. 340. 


LTD. 
KEIGHLEY. 














YORKSHIRE 
PRODUCTS rotnney 


FOUNDRY 
SOLE AGENTS 


FOR THE RECENTLY DISCOVERED 


PICKERING 
SANDS 


101 STRONG 
RED BONDING. 


102 MEDIUM 
YELLOW MOULDING. 


For Converter, Electric ani 
all Stee] Casting Mixtures 
Special Iron Work Re- 
bonding Old Sands 


For Steel Casting Mixtwres 
For all Non-Ferrous Cast- 
ings. Unequalled for Light 
Iron Castings. 
Equal to Belgian and French Sands, but less 

than half the price. 


103 FINE GRAIN ‘Sano ror ster 
HIGH SILICA. 


and IRON CASTINGS. 
HIGH REFRACTORY TESTS 


Write for Samples, Analyses and Prices to : — 


Exported toy YORKSHIRE 
— has AMALGAMATED 
“e9e8 PRODUCTS, LTD. 


Enquiries 
Solicited. |27,Waterdale, Doncaster 


Phone : 
Doncaster 620 
’Grams : 

“ Refractory, 

Doncaster.” 
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POLE LETT Lees 


Keep a tin always handy. 


PLASTIC WOOD 


TROUBLE is avoided and time 
is saved by the use of NECOL 
PLASTIC WOOD for moulding 
fillets for patterns, for filling 
holes in woodwork, and for any 
intricate carpentering jobs. 


In the pattern shop atin of Necol 
Plastic Wood kept handy will 
pay for itself over and over again. 


Sole Manufacturers : 


NECOL LIMITED 


(Proprietors, Nobel Industries Ltd.) 


WINDSOR HOUSE, VICTORIA STREET, 
S.W.1. 


INDUSTRIAL 
COLLODIONS 


STH TTT 


Cee 
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STEAM. HYDRAULIC, GAS 8 OIL ENGINES 
' HIGH CLASS ELECTRICAL CASTINGS. ° 


SPECIAL QUALITY ror AUTOMOBILE 8 AERO ENGI 


Unrivalled for Fluidity, Easy Machining and Soundness. 
DENSE GREY FRACTURE. — 








For Pivoed end Further Portiedlara 222 


WESTOBY 8 5 RAWSTER 
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WILLIAMAJAMES 


MINERAL PIG IRON 
COKE 


BEST DURHAM, LANCASHIRE AND YORKSHIRE—FOUNDRY AND 
FURNACE QUALITIES—SELECTED STEEL MELTING—BRASS MELT- 
ING AND PURIFIED MALTING COKE. 











































WORLD FAMOUS 
MANSFIELD RED MOULDING SAND. 











om Broken 
CUPOLA GANISTER a 





























SUPERIOR SILICA BRICKS Grain Chill and Steel ROLLS, 
FINE SILICA CEMENT. eas eee 
TRADE MARK —R. DINAS. Special Air Furnace. Siemens’ Steel Only. 
py R. B. TENNENT, Limited, 
H. & H. E. SMART, KIDWELLY. COATBRIDGE NB. 
Telephone : 70 Oldbury. Telegrams: Brookes Ltd., Oldbury. 


BROOKES (OLDBURY) LTD. 


OLDBURY, BIRMINGHAM. 


PATTERNMAKERS AND ENGINEERS 


MANUFACTURERS OF FOUNDRY EQUIPMENT 


| 
CAST-IRON BOXES 


| 
PATTERNS 


IN 
wooD PLASTER 
CAST IRON 
AND THE 
NON-FERROUS ALLOYS 








s 


ALUMINIUM 
SNAP-FLASKS 


| 

















STANDARD 
AND 
ADJUSTABLE nis io li wesiene PLATES 
“ BROOKES’” PATENT FLOOR AND MACHINE 
LIGHT ADJUSTABLE SNAP-FLASK 
LASTING MADE IN ALUMINIUM & FITTED WITH STEEL PINS 


AND BUSHES. THE CLIP & HINGE ARE PERFECT. 
RELIABLE | ADJUSTED TO SIZE IN A FEW SECONDS |NOTHING TOO BIG 


rrom MINIMUM SIZE 12”x 10” to NOTHING TOO SMALL 
ee MAXIMUM SIZE. 16” x 14’ 


PATENTED IN GREAT BRITAIN AND U.S.A. 
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_- 
JOLT 
DOES IT 


ao (es 


It is simple in 
construction as 
wellas in opera- 
tion. 


Reliable— 


Of And so durable 
British Design that it can be 
and operated with- 
Manufacture out thenecessity 
of costly repairs 





Throughout. 


THE MACHINE illustrated is the size No. 20 pneumatic plain jar Ramming machine with table 77” x 77’ and lifting capacity of 15,680 Ibs. 
AJAX pneumatic jarring moulding machines are bui:t in a range ef sizes covering a!l reasonable requirements. 


John Macdonald & Son, Ltd., WattSt., Maryhill, Glasgow 


Telegrams : COMPRESSOR, GLASGOW. Telephone: 61 MARYHILL, 








HYTEMPITE CASTINGS. 


Case Hardening Boxes and Tubes of this Alloy give 5,000 hours service. Why not 
cut the costs of your Annealing or Case Hardening process, increase production, and 
produce better work at less costs. 


It saves Fuel, gives full Furnace Capacity, and shortens the length of the heats. 





Boxes or Tubes will not warp, crack, or scale at high temperatures, 
Castings are highly resistant to the action of acids, fumes, and gasses, 
PYROMETER TUBES for all standard therm couples. 

Special designs made to your specification if required. 
* HYTEMPITE ” Castings are fully guaranteed as to their durability. 
Brass, Gun Metal, and Phosphor Bronze Castings also supplied. 
Please write for list prices and full particulars. 


Soie Manufacturers: F, a BALLARD & Co., Limited, 


Telephone—Tipton 156, Engineers & Founders, TIVIDALE, TIPTON, Staffs. 











ROBERT HEATH & LOW MOOR Lt. 


Manufacturers of 
GENUINE COLD BLAST 


1 IRON” WORKS P ! G I RO N Suitable for the 


YORKSHIRE. (No Hot Blast Stoves at the Plant.) finest Chilled Roll 
Ph Low Moor 160 @ lines) _ -Ce . ‘ 
ae Bradford. 1069 — BRAND LOWMOOR 4 B Castings, Special 
Tel. : ~ leogworte, oe Moor, x A ’ , ons 
orkshire.”” pproximate Analyses. ond ° . 
Codes: ABC Sth Edition, = Qi NENG? No3 Nod No.5 aousa Quality Cylinders, & 
Bert Fase LmPeris! Combined Carbon - 0.590 0.560 0.65 to 0.70 0.55 to 0.65 0.65 to 0.70 3.200 Cast; a 
‘ G - = = = 2.940 2.960 2.85 to 2.94 2.60 to 2.70 2.60 to 2.70 Ni 
LONDON : Siaohite = = = = 1324 1389 1.20 10150 0.80 to. 1.00 0.75 to 1.00 0.460 stings requiring 
90, Cannon Street, E.C.4. Sulphur - - - - 0.042 0.050 0.02 to 0.06 0.04 to 0.09 0.07 to 0.10 0.170 h 
LIVERPOOL Phosphorus - - - 0.362 0.398 0.30 to 0.40 0.30 to 0.40 0.30 to 0.40 0.490 great strength. 
Oriel Chambers, Water Street. Manganese - - - 1.250 1.250 1.00 to 1.20 0.70 to 0.90 0.60 to 0.80 0.130 
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STAVELEY COAL & IRON CO.. 


LIMITED. 
Works and Head Office: 
STAVELEY WORKS near CHESTERFIELD. 


Telegraphic Address : ““ STAVIRON, BARROWHILL. Telephone : 251 CHESTERFIELD (Pote. Bnch. Ex.) 


SHEFFIELD OFFICE : 
The White Buildi 


Fitzalan Square, Sheffie'd. 
“Telegraphic Address : Telegraphic Aainere 


“ STAVIRON, MANCHESTER.” Ss ‘AVIRON, SHEFFIELD.” 
Telephone : 597 CITY. | Telephone : 1531 SHEFFIELD. 


LONDON OFFICE: | MANCHESTER OFFICE : 
34, Victoria Street, S.W.1. | Grosvenor Chambers, Deansgate. 


Telegraphic Address : 
“STAVIRONCO, VIC." 
Telephone ; 4639 VICTORIA 








Pig-lron Manufacturers. 


Suitable for all 
GENERAL FOUNDRY PURPOSES. 


Brands: STAVELEY and RINGWOOD. 


The Services of our expert Metallurgical Staff are at Buyers’ disposal. 
We are prepared to advise suitable mixtures, for all foundry purposes. 





CAST IRON PIPES 


of all sizes for Water, Gas, Steam and Hydraulic Pressure. 


WOOD WOOL 


for Filtration, Packing and other purposes. 








Chemical Manufacturers: 


Aniline Oil Nitre Cake, Creosote Oil, 

Aniline Salt, Salt Cake, Green Oil, Pitch, 
Naphthaline Balls, Pyridene Sulphate of Ammonia, 
Naphthaline Tablets, Sulphate of Copper, Muriate of Ammonia, 
Hot Pressed Naphthalene, Sulphate of Iron, B.O.V. & R.O.V. 
Naphthalene Flakes, Red Oxide of Iron, Oleum (al! strengths), 
Naphthalene Powder, Bleaching Powder, Pure Sulphuric Acid, 
Cresylic Acid, Caustic Soda, Nitric Acid, 

Crude Carbolic Acid, Accumulator Acid, 


Disinfectant Powder. 





TARRED SLAG. 
“STAVEHO” For Mating Cement Work Waterproof. 


PLEASE WRITE FOR PRICES 


























UM 
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The Atritor 


Is a Combined Dryer, 
Pulverizer, Separator 


Burners 


Wellman Patent Low 
Velocity Adjustable 
Powdered Fuel Burn- 


ers give a_ thorough 


and Blower, driven by 
one motor and _pro- 
ducing an extremely 
fine dry powdered fuel. 


| Coals with 25% 
moisture can be used, 
also low grade coals 
burned by the intro- 
duction of oil to the 
Pulverizing zone. 


mixture with a mini- 
mum of excess air, 
also a wide angle low 
velocity flame. 


The flame can be 
varied in length while 
the burner is in 





operation. 


THE “ATRITOR.” 


For Firing, Annealing, Reheating, and many otaer types of furnaces 
—ALSO BOILERS— 
Approximate Saving of 30, over hand firing. Also uses Cheaper Coal. 








— THE — 
WELLMAN SMITH OWEN ENGINEERING CORPORATION Limited, 
eRe cSORN 2588/9 — 36/38, Kingsway, London, W.C.2. = 0 London; 










THE SCIENTIFIC OIL FOR CORES. 





Stands for Uniformity 


of strength. Better production 
of Cores. Saving on costs 
over other compounds. Made 
in 3 grades to cover the varied 
needs of all foundry work. 








May we send you a sample 
a barrel and full particulars now ? 





eae 
397 — ‘'SPERMOLIN 


«BRANCH OFFICE ; 
1164 PILGRIM ST. NEWCASTLE-ON- TYNE. WIRES -WINCHES. 
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PER CALLON. 


FOR A SPLENDID PRESERVATIVE 
VARNISH THAT DRIES IN 15 minutes. 


ROSS 


Quick Drying Bituminous 


BLACK VARNISH 


Absolutely Dry in 15 Minutes. Seed by Bo Feats hetoaim Gives a Fine Glossy Finish. 
Does not Crack or Chip off. and Shipbuilders. Can also be supplied in Brown. 


} Suitable for pain ing all classes of ironwork and s'eelwork exposed to the weather or no: 
|| Sole Manufacturers : SAMPLES ON APPL'CATION. 
| JAMES ROSS & CO. (Lime Wharf), Ltd. 


1] Lime Wharf Chemical Works, FALKIRK. 
|| Telegrams: ** Ross, Falkirk.” (ESTABLISHED 1845.) Telephone : No. 415-416 Falkirk. 
































xious fumes and gases 





























DAVID COLVILLE WE CAN SUPPLY THE CORRECT QUALITY OF 
S" paennnaiee FOUNDRY 
MOTHERWELL. PIG IRON 


Glengarnock Works, 








GQLENGARNOCK FOR YOUR SPECIAL TRADE 
Clydebridge Works, a ee ee 


Our ‘““DALZELL” Brand 
is suitable for the Highest class 


PLATES, BARS, q of a pra im 7 
RAILS ano 2 t: 

Made at our Blast Furnaces Glengarnock Works, Ayrshire. 
JOISTS. 


In Soft Mild Medium Analysis, Prices, etc., on application to : 
’ , , 


High Tensile, H H Ten- we ae - — LTD. 
|_sile, Nickel & Alloy Steel SHIP BRAND. a a Se 


Head Office: 195, West George St., GLASGOW. 





»—eoro 

















N. HINGLEY & SONS, LTD., 


Netherton Iron Works, DUDLEY. 





SOUTH STAFFORDSHIRE MARKED BARS 


(LION BRAND) and 


NETHERTON IRON 

















in all Sizes, Grades and Sections. 
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ST O1L_ COMPOUNDS P77 


kk 








MUTI 


UNIVERSAL 
UNIFORM 


JA \ vou a Post-war Product 


“GLYSO” is acknowledged by the 
World’s Leading Foundries to be PRE- 
EMINENT as a CORE-MAKING MEDIUM. 


Specially designed for the Foundry. 


















NAY, 


MIXING MACHINERY 


i jj SZ SAM 





STRONG — SIMPLE — EFFICIENT 
ROTARY CORE MACHINES 


Apply for full particulars to the Sole Manufacturers : 


THE FORDATH ENGINEERING CO., LTD., 
HAMBLET WORKS, 
rweate” WEST BROMWICH, ENGLAND. sewer tronics 


*CONAAAMAAAAAAAMAAAUAUUAAUGAUUUUUOCLELEEELUEUUNUEOUGUOQQGOOGQOQQOOOOOOOOOOUOOUOOUOUUOEOAEAOUAOEEOOUOASHOGOOOGOOOOOUOOOOOOOUEOOUELOUUOOOOOOLEDLAANS 
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Storage Places: 


STOCKTON-ON-TEES, MIDDLESBROUGH, 
LEITH, NEWCASTLE-ON-TYNE, NEWPORT, 
MON. 


Head Office : DARLINGTON. 


D 


3 td 


IS 
a material 
of great mechanical 
solidity if applied either 
as mortar or in a com- 


pressed form. It does 
not expand or contract. 


CUPOLINE 
replaces firebricks in :— 
IRON FOUNDRIES for 

lining Cupolas, etc. 
STEEL FOUNDRIES for 
lining Converters, Ladles, 
etc 


OPEN HEARTH 





FURNACES for lining 
doors, etc. 
CUPOLINE is_ unsur- 


passed for repairing work. 
Joints made with it still 
protrude when the fire- 
bricks have burned away. 





rR 
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‘‘Safe Bind is Safe Find! ’’ 





The Foundry 
“Safe Bind” 
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POWDER--for all classes of cores. 
LIQUID -—for general purposes. 
There is a Certainty about “ Corebind ” 
both in use and in results. 


It it used in many leading foundries with perfect satisfaction. 
FOR FULL PARTICULARS WRITE : 






Works and Rescarch Laboratories : 





HILLINGDON HEATH, The Chemical and Technical Engineering Company, Ltd. 
MIDDLESEX. 11, Pancras Lane, Queen Victoria Street, London, E.C.4. 
*Phone—Hayes 56. Telegrams—" Bankolon, London.” Telephone—Central 7187. 











| 
j 


ene 


THE AC — Temperance pode in 
THAT GIVES RESULTS 


ibles Required. 
Par, hy 


EXAMPLE OF ORDINARY WORKING : — Heat | :—Charging o: metal finished 17 Cwt. 3 ars. 12 Ibe. Ready to tap (after 
gh sey = ~% . finished 11 “Cwt. 3 ars. 18 Ibs. Ready to tap (after 45 min. from start), 


i start.) Heat 2:— Charging of metal 
55 min. from #er'3,620 los, metal. 1 Ib. Coke to 8 Ibs. metal. 
For Prices and Particulars apply to :— 


BRITISH REVERBERATORY FURNACES Ltd. 


82, Victoria Street, London, S.W.1. 
Winchester House, Victoria Square, Sirminzham. 
Branch Offices : { Milburn House, Newcastle-upon-Tyne. 


Telephone : Victoria 6971. 
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No.2 Alfred Herbert Patent Sand Mixing 


DELIVERY FROM STOCK. 


























Machine. 


| SOLE LICENSEES AND MAKERS OF 


_— (THE ATRITOR! 


BLYTH’S PATENT COAL-DRYING AND I 


ee 


in the production of good castings 
is the correct mixing of the foundry 
sand. In addition to the use of the 
right constituents it is necessary to 
ensure they are thoroughly mixed 
to allow all gases to escape. 


Our No. 2 Patent Sand Mixing 
Machine shown will mix and 
zerate sand at the rate of about 
7 cwt. per minute ; as much as 
two men can shovel in. The 
small size No. | will deal with 
half the quantity. 


Machines are fully described in 
our catalogue, section ‘“F |.” 


Write for your copy now. 





————_—— 











HARRIS BROS. 


(Late PETER HARRIS), 
Metal Brokers, Mineral Agents, and 


Carriers. 


BRIERLEY HILL, STAFFORDSHIRE. 











Jno. STEVENSON, Ltd. 


(Formerly JNO. STEVENSON). 


Head Office: MIDDLESBROUGH. 
PIG IRON. COALS. COKE. 


HOME AND EXPORT, 


















Red 
Mou ldins 
Sand. 


SUPPLYING OVER 30 LARCE FOUNDRIES. 
PUT ON RAIL L.N.W. and C.W.R. 










Enquiries Solicited— 


J. STOKES, 


TRENCH CROSSING, 


WELLINGTON, Salop. 



























WE have large stocks in London 
of our Scotch, Stourbridge, 
North Country, Staffordshire and 
Silica Fire Bricks, Pyruma and 
other Fire Cements for every 
purpose required in modern 

5 industry. 
‘ We also supply Portland Cement, 
Glazed Bricks, Slates, Stone- 


ware Pipes, etc., of which 
we hold the largest Stocks. 


4 - 





Fully Illustrated Catalogues 
on application. FREE, 











ESTABLIsHED 1857, { 
Head Office: ESSEX WHARF, Ms 
CANNING TOWN, E.16. 
18 Wharves and Depots. 



























——-- 
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YORKSHIRE SAND 
~~ A LONG-FELT nea 


(WE MEAN) 


PICKERING SAND 


FROM 


The County Sand Quarries 


IN THE HISTORY OF THE TRADE NO 
SAND HAS EVER COMMANDED AND 
SECURED SUCH POPULARITY AS 


PICKERING SAND 


‘‘Founders have discovered a Friend.” 
NO WASTERS and COSTLY TRIMMING. 











Our Sand has a reputation all its own. 


IT HAS NO SUBSTITUTE 


-= OTHERS SAY = PICKERING SAND IS BETTER— 


than the sand they thought was best 


WHAT FURTHER PROOF IS NEEDED? 


For STEEL CASTINGS, BRASS and IRON- 
WORK, FIREGRATES, STOVES, RANGES, 
Etc., IT GIVES A POLISHED MAHOGANY. 
LIKE FINISH. 


A Foundry Foreman says :—We have used every Sand in the Kingdom of 
any note, but nothing to equal Pickering Sand. 











We claim to have the largest deposit, and best FOUNDRY 
SAND IN THE WORLD. OWN RAILWAY. PROMPT 
DELIVERIES. SPECIAL EXPERT ADVICE FREE. 


arly: "The PICKERING SAND Co., Ltd. 


THE COUNTY SAND QUARRIES, PICKERING, YORKSHIRE 
‘PHONE:. 5 PICKERING. WIRE: “SAND CO. PICKERING.” 
(Further particulars of Pickering Sand on Page 4.) 
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FORGINGS 
CASTINGS 


DROP STAMPINGS 






It is imperative that engineers 
incorporating stampings and 
forgings in the manufacture 
of their products should have 
complete confidence in the 
material they use. 





SMALL TGDLS 
GAUGES 










PNEUMATIC 
TOOLS 





Armstrong Whitworth can 
supply any size or type of 
drop stamping or forging in 
the finest quality metals, 
scientifically heat treated. 











ROAD 
MAKING 
MACHINERY 






We shall be pleased to know 


your requirements. 







HYDRAULIC 
MACHINERY 






Kindly enclose this page and your 
business card or letterhead with 
your enquiry. 
SIR W. G. 
ARMSTRONG WHITWORTH 


& CO., LTD. 








Elswick Works, Newcastle-on-Tyne. 


LONDON OFFICE: 
8, Great George St, W-stminster, London, S.W.1 





GENERAL’ 


Telephone : Vice. 4910. (6 tines) 4) ENGINEERING 
Telegrams : Zigzag, Parl, Londor 86 
Code: Bentley’ s. 


JUNE 
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SMITHS 


RELIABLE CRANES 
“@ CENTURY'S REPUTATION 




















London Office: 
25, Victoria Street, S.W.1. 


THOMAS SMITH & SONS (RODLEY), LTD., Nr. Leeds. 


AA TIN 


CAST IRON FLANGED 


PIPES 


2 in. to 12 in. Bore. 

















General Refractories Co. Ltd. 
SHEFFIELD. 


MAKE A SPECIALITY OF SUPPLYING 


IRON & STEEL FOUNDERS 
WITH 


GOOD REFRACTORIES 


OF EVERY KIND. 


Every sort of Firebrick, Sand and Ganister, CORE 
COMPOUND, COMPO, &c.—all of the BEST. 


GENERAL REFRACTORIES GO. LD., 


SHEFFIELD. 











THOMAS ALLAN & SONS, Ltd., 





























Bonlea Foundry Thornaby - on- Tees. MANAGING DIRECTOR - - FRANK RUSSELL, F.G.S., F.E.S. 
PHONE: 3577 (2 LINES). TELEGRAMS: “ REFRACTORY, SHEFFIELD.” 
Page Page ‘Page Page 
— Then, & Gone, 1a8. 17 — engineering om ws Lucas Furnaces .. Slim Martha, & 86 Co. pas. ° = 
malgams, The, Co., oo - mm, Ma: eo 
‘Amsler, Alfred J.,@Co. .. — Foster Bros., Ltd. .. .. — - moony +> gal & Son, La. | 7 Smart, H. & na E 
Armitage Works Co. — Foundry Equipment Co. .. — Magnesium Co., Ltd., “The.” 26 Smith, Albert, a Co. -_ 
ee, Whitworth, Sir ’ Foundry Plant & anereaeed: Snaieadian Furnaces, ae Smith, Edward, 1 . Mts’) 2 
Ashe, Win. & ‘@ ae toe pom & Lawior |. 2. 25 nee mag | Lo - 1c sa. 7 mt ong ‘ 
Asquith. Wan, (1920); Ltd. 23 Fyfe, J. R., & Co. 28 Marple & Gillott, Ltd.’ -. 35 Saalth, ;Thos., vd Sons (itodley), | 
—_. | np ey de Fon- og Gadd, Thos.. — Martin, Wm.,Sons&Co -; — gmooth-on Mig. Go. 233 
hea ast’ ® Muffle’ Fur a General Refractories | Co., McGregor, Wm. —  §permolin, Ltd. 7 ee 
gees er — Gibbons Bros., Lid.” ne MeNel il, grote (ine) ss [oe Sand Oo., Ltd... — 
2 ee sibbons ros., 32 cNei as 31 
ae W.T., Ltd... 25 Giott. J. & Sons _ weens Coal ‘Coke and Iron Staveley Coal & ‘Tron Co. 8 
ainbridge, John W., Ltd. 26 xoldendale Iron Co. . _ oo 8 ‘ 
Baldwins, Ltd. 28  Gossell & Son, Ltd. — Mitchell, C. H. W., &' Go. —_ atorl 00, of SS hy 7 
Ballard, F. J., & Co., Ltd. 7 Grandidge & Mansergh —  Moenich, 0., & Co. 24 Products Co., Ltd. ie 
Baxter, W. H., Ltd. _ Gray, Thos. E Co. —  Monometer ’ Mfg. , “1918) Stephens & Co. 30 
Beardmore, Wm.,&Co., Ltd. —_ Green, George, & Co. . 4 td. Sterling Foundry Special- 
Beecroft & Partners, Ltd. 23 Grundy, John, Ltd. _ Moorwood, Hediey, ¢ & : C0. te ties, Ltd... a ae 
Birkinshaw, J. & W. K. — Guest, Keen & Nettlefolds, Ltd. 32 Stevenson, J., Ltd. . 14 
Blackfriars’ Foundry Re- Ltd. — Morehead, C — Stewart, Duncan, & Co. si4,. — 
pater Seria ESE iiagh Mtns + See ee oo 
, . . “vd 
Britannia Foundry Co... — itd.” pageromaes Be), 25 North Lines. Iron & Coal Co. — amd. . linia 
British Binderit Co., Ltd. 29 Hall, Lewis, "& Co. . 34 Notcutt, W. P., L 25 Tallis, E. = 
a’ emer ‘Traders, Hammond, alex. ¥ 22 Olsen, Wm. Ltd., 24 Taylor & Fariey, ita.” 28 
Witenes’ -- “a= Besa, 1 Parish, J., & C 26 Zeanent, B. Bed. =. 8 
British Reverberatory Fu Fur- m Harper, Wm., Son & Co... — Parkgate Tron “x Steel Co. io Thornit’ Lt ” » or ap 
¢ arris Bros 14 ane gli peat 
British Thermit Co.,Ltd... 2 Harris Bros. (Brierley Hill) — Penman & Co. 7 ; Thales Bros Bea os — 
Batty Stent «+ Magee Sem Geet, a, A 
Bullivant & Co., Ltd. .. = Harvey, E. W., Gas Furnace ~~ Pickard, W., & Co. = Turner, J.,&Son .. 28 
Butterworth Bros., Ltd. 29 Co., Ltd. 2 Pickering Sand Co. .. 15 Universal System of Machine 
Cammell, Laird & Co.. Ltd. Hawkins, W. T., & Co. 33 Pickford,Holland & Co., Ltd. 33 Moulding & ‘Machinery 
Chemical & TechnicalEng, Co. 13 Heath, Robert, & Lowmoor 7 Pneulec Machine Co., “Led. _— Co., Ltd. .. = 
Clay Cross Co., . 28 Herbert, Alfred, Ltd. .. 14 + Portway, C., & Son — weineoe 
ay om Magnesite é Re- . Hingley, N. & Sons, Ld. 10 ot Cowan, & Co... js  Wailes Dove Bitumastic, 1a. 18 
—<— Pens 7. 7 Waiter £8 30 
Colville, D.,&Sons,Ltd. 10 &36  Faeandesceut Heat Co., Ltd. 30 Prior, 8. J. Burreil, L Lita. 29 Wallwork, Hy.. & Co." -o. 
Consett Iron Co., Ltd. Lia— Jacks, William, & Co. a, Swen, Cass, ise. -—  Watson’s(MetalluralstaLta. 33 
Cox & Danks, La James, Wm. : 6 Ritchie, J. & R.. Ltd. 18 WellmanSmith Owen Eng’ 8 
Crosby Valve & Eng.Co.,La.—  %°8¢8, Geo., Ltd. -— Ritchie Hart & Co., Ltd... 24 Corporation, Ltd., 
pan A Wm. & Co. Ltd wal Jordans , Lt id. o— Roberts, Glazebrook « Co. " West Midland Refining Co. a | 
Darlin % Selle Lta. \. Keighley Laboratories, Ltd. 4 Ltd. a Westoby & Rawstron... 
Sastin & Co. Ltd ‘++ —~ Keith, James & Blackman Roberts. Wm., & Son 95, Whittaker, W., & Sons 97 
oo ge ag? yell Seen Refractories, Ltd... 12 Whittingham, W. M., & Co. 36 
Dearman, E. & Son .. * 36 KingBros.(Stourbridge), Ltd. — Roper, E., & C — Wilkinson, Thos. eGo. Ltd. 35 
he = Lawson, Walton, & Co. .. 28 Rove. * i So (hime Wharf) bb John (Birmingham — 
} rand Iron & Coal Co. Ltd. > Personne, L., & Co. pe ita.” "1 Sand), Ltd. 
—— (The Lilleshall Co., Ltd — Rudge, Brown & Go., Ltd... 2° Woodward Bros. & Copelin, , 
we 4 ,& son ** ** 75 Lloyds Ironstone Co., Ltd. — Ltd. 
D — 3.2 mS .- Longrigg, F. T. — Sankey, J., & Sons, Ltd. .. — 
_ ne —  Longden, G., & Son — Sankey, J.H.,& Son, Ltd. 14 Yorkshire = _ Amalgamated 
Evans, J., & ly ‘Lita. Pe! — ut oem, « Co., Shore, Douglas W 3 Products, Ltd. 
Findlay, A., & Co., Ltd. .. — Li Shotts Iron Co. .. — Yorkshire Straw Rope Co... - 
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THE PRE-EMINENT HOUSE FOR 


ALUMINIUM 


“CRANK CASE” & “PISTON ALLOYS” 


IN NOTCHED BARS FOR SAND AND DIE CASTING. 


The Brand 
the 


that means 


Best 





STEEL MAKERS’ ALUMINIUM STICKS  specirication. 
BRASS AND GUNMETAL INGOTS 


T. J. PRIESTMAN jcovoip steer BIRMINGHAM 


Telephone (Private Exchange Branch): MIDLAND 281. Telegrains, ““ SPECIFIC, BIRMINGHAM.” 



































All “Mi ter” Productions are made by VICKERS, LTD. 


LO ST ’ — WORLD'S = = 


LARGEST MAKERS 
y 9 « 0 0 (~) * () 0Q Q) Of MFLTING FURNACES for all metals. 


DIE CASTING PLANTS _ (Temperature - controlled). 





Tons of Steel MOULDS ead DIES 
TINNING AND BABBITTING POTS 
. : Temperature-controlled). 
through Corrosi in 192 (Foupe 
ug Cc ee oS 0 TILTING FURNACES for Copper, Brass, Iron, Steel, 
The above startling statement and all Ferrous and Non-ferrous Metals. 
8 LEAD FURNACES for Cable Plants and Lead 
was made by Sir Robert Pipe Works. 


Hadfield in a paper read WHITE METAL AND ALLOYING FURNACES 


: a for all White Metal Alloys, and for the production of 
before the Institute of Civil White Metal Bearings. 

i : HARDENING, ANNEALING, AND CASE- 
Engineers last April. HARDENING FURNACES, AND GARAGE 
This irre arabl l FURNACES (all sizes). 

P able loss could LEAD PIPE PLANTS. ROLLING MILLS. 
have been very largely 


HYDRAULIC PRESSES. 
PRE VENT ED | Extrusion PRESSES for Lead and Soft Metals. 
MECHANICAL METAL MIXERS. 
By the use of TEMPERATURE CONTROLLERS (Automatic). 


7) BITUM ASTI C ae OIL ne OOS DUNES 


Regd. Trade Mark. By Coal Gas, Producer Gas, Paraffin arfd all mixed 
~ - Fuel Oils, Electric, Coal or Coke. 
The ‘“ World’s Record Anti-Corrosive 

All Communications to : 


- WAILES DOVE BITUMASTIC LTD. | Monometer Manufacturing Coy. 
NEWCASTLE-ON-TYNE, London, Leeds, (1918) LIMITED. 
Liverpool, Hull, Birmingham, Manchester, Nead Offices & Works: BARROW-IN-FURNESS. 
Cardiff, Glasgow, Dublin, etc. London Offices : Savoy House, 115/116, 81 STRAND. 


Tel. Addresses : 
“ Monometer,” Barrow-in-Furness. “ Monometer, oe 























James & Ronald Ritchie, Manufacturers of 
_ Cast Iron Pipes 


TT and Fittings 


of every description. 


Acklam Foundry, Middlesbro. |. -srcme. stvcssenovcn- 
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RUDGE, BROWN & CO., LIMITED, 


65, JOHN BRIGHT STREET, BIRMINGHAM, 


FOUNDRY COKE 


Immediate Delivery. Enquiries Solicited. 
Telephone :—MIDLAND 2128 & 2129. Telegraphic Address :—“ RUDBRO, BIRMINGHAM.’ 























MACHINERY.—Continued. AGENCIES. 
RASS MELTING PLANT.—-Four 80-Ib. capacity Vj ANTEP., active Agents or Firms to represent 
; Brass Melting Furnaces, gas fired, by Mono- Midland Suppliers of Foundry Plant and Equip- 
—— ee Sg ee eT ment and General Requisites, for the counties of 
One 500-Ib. PIL ING FURNAC E, by Monometer. Lancashire, Durham and Northumberland.—Box 502. 
[wo Adaptable MOULDING MACHINES Offices of THe Founpry Trape JouRNAL, Bessemer 
(Standard type). Cheap for immediate disposal. House, 5, Duke Street, Adelphi, London, W.C.2. 
CONSTRUCTIONAL ENGINEERING COMPANY, LIMITED, 
Charles Henry Street, 
Birmingham. 
CASTINGS. 
MISCELLANEOUS. Modern Foundry equipped for weights up to 10 or 12 
FLNQUIRIES SOLICITED FOR PATTERNS; | tons. Keen prices. Best quality. 
quotations by return. Our works are well-equipped Enquiries solicited for pattern making. Good deliveries. 
for turning out good work at reasonable prices. Cast- Wm. ASQUITH (1920), L.d. 
ings also supplied, if required, in all metals.—E. CLEG- Hichroad Wells Road rf pare HALIFAX 
HORN, Pattern Works, St. Martin’s Gate, Worcester. 1g se 











Do you know what Rylonds 1s? /t 1s the book that mill make you fully conversant mith the Lngineermg Markets gf the Mord. 






















yland's ou can et us send nd © one 0 it now. 
1S, find what you a copy its pages can afford Send for 
So Simple you require on will prove tobe a copy and 


at a glance. approval its value. without it increase your 


trade. 


Published by THE IRON SCOAL TRADES REVIEW Bessemer House, Duke Street. Adelphi, Lonpon. W.C.2 "A2/— 














BRITISH FOUNDRYMEN 


Your Best Friends To-day are 


BEECROFT an PARTNERS, 
BECAUSE | 


1. They are Metallurgical and Foundry Chemists, and by reason of their Expert 
Staff, Chemical and Research Laboratories, Physical Testing Plant and 
Experimental Foundry, are able to solve Your problems. All analytical work 
is carried out by Certificated Chemists at moderate rates. Confidential, prompt 
and accurate reports. 





* 


2. They make the widely used ‘*‘Corbeerite Binder” for general Core work, 
which imparts sufficient bond to any type of sand at a minimum cost. 


3. They manufacture **Corbeerite Powder” for use in intricate cores, causing 
the gases and air to come away rapidly thus preventing Blown Castings. The 
sand is easily removed after casting, and clean castings save fettling costs. 


4. They are the originators of +f Beecroft’'s Ladle Flux” for use in all classes of 
Iron. When a packet of this is thrown into a ladle of molten iron, the iron is 


thoroughly Cleansed and the slag rendered more fusible so that the ladle 
lining has a longer life. 


Your enquiries are respectfully solicited. Quotations will be given, and trial 
orders taken for our products upon receipt of instructions from works executives. 


BEECROFT anp PARTNERS, LTD., 
ST. PETERS CLOSE, SHEFFIELD. 
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— CORE MAKING MACHINE. 


A real labour saver 


With this machine one man is able to perform all the operations. Out- 
put increased and truer Cores obtained. Suitable for Cores from 1}” to 
16” dia. and any length up to 13 ft. Larger 
sizes, MADE AS REQUIRED MAY BE 
DRIVEN FROM COUNTERSHAFT INSTEAD 
OF MOTOR. 


PATENT No. 178750. 
























We have installed one for making Cores 
30” dia. < 25’ long, and saved eight labourers’ 
wages who were required to turn the barrel 
before installation of the machine. 














COGAN STREET ano 
135-7 SPRUCE STREET, 


TINPLATES, | | == 4 
BLACKPLATES, 
TERNEPLATES. 















For Prices apply with Specification to : 


OSCAR MOENICH & Co. Ltd., “a 
Billiter House, Billiter Street, London, E.C, S AN D B | N D | N C M ATER | ALS. 


We quote with Samples on application. 


- THOMAS PERRY & SON, LTD., 


HIGHFIELD WORKS, - ~ = BILSTON, ENGLAND. 


Mths Sse for Paiites 



































Rolling ! Mill = Ame “ws all Shea. Steam Sheil and Pumping Engines. 
Machine-made Wheels. Shearing Machines for Plates, Sheets, Blooms, 
Castings of every description. Bars, etc. 


CHILLED & GRAIN ROLLS TURNED FOR ALL METALS. 


Telegrams—“ Perry. Bilston.” Nearest Stations—G.W.R. Bilston ; L.N.W. Deepfields ; W.M. Daisybank. Telephonz —27 Bilston 
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THE “BREAKIR”’ is the 
most Simple, Reliable, and Efficient 


SAND MIXER on the Market. 


LOW power consumption. 


CLEAN and Sounder 

Castings. therefore aa 

good investment. 
CAPACITIES: 

1 to 6 tens per hour. 








Ask for Iilastrated List 


W. BREALEY & CO., LTD., 
Russell Street, SHEFFIELD. 








Wm. ROBERTS & SON 


FOUNDRY COKE FACTORS 
Established 1848, 


FOUR GOOD LINES, 


Sok SN RIERA RENE SS EC LINN MERI Ee OL TRI 
BEST QUALITIES FOUNDRY & FURNACE COKES 





CANNISTER 





LIMESTONE AND 





FIRE CLAY cooDs 


6, Garden St., Bury, Lancs. 


Telephone—560 BURY. 




















uses SMOOTH-ON Iron Cement No. 4 


Smooth-On Iron Cement No. 4 is an iron cement for 
repairing blemishes, blow holes, or defects in iron or 


steel castings for foundrymen. Applied asa putty. 
Easily applied. Hardens quickly, becoming a part of 
the casting and having the same colour and appearance. 


Don’t throw away castings with slight blemishes 
—use Smooth-On Iron Cement No. 4. 


It pays to use only the best. 
Write for Instruction Book No. 19 
It will be of value to you in your woxk—it’s FREE- 


W. P. NOTCUTT, LTD., 


8, WHITE STREET, MOORFIELDS, LONDON, E.C.2 
ENGLAND Telephone No: London Wall, 5229 and 5521. 




















iPATTERNS| 


| for all branches of ENGINEERING. 


We have a shop specially built 
and equipped for the economical 
production of Patterns. 


I 
I 
i 
| 
Send for estimates to— 
{ 
I 


FURMSTON & LAWLOR 


Engineers’ Pattern Makers, 
Bird’s Hill, Letchworth 


| 
css cima 








business, QUALITY & WEIGHT. fi 

These two factors can onby be |: IY Lif 
properby taken care of by the se J2/ = 

of tio products of WeTAVERY? 


Ifyou do not use an Avery 

(Machine, a distinct advantage f% 2; 

lies with your competitors who da ff 

(Make it a point to begin. the- 

era of success to-day by fir 

writing for list 45 to- ie 
WaT. AVERY LTD. 








y THE = 
AVERY WN2137. 


AN IDEAL FOUNDRY 
WEIGHBRIDGE,. +, = 











JOHN HALL & CO., 


OF STOURBRIDGE, LIMITED, 
STOURBRIDGE, ENGLAND. 





Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS 
& CUPOLA BRICKS. 
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MAGNESIUM Co., LTD. 


78, Hatton Garden, 
LONDON, E.C.1. 


TELEGRAMS : 





TELEPHONE : HOLBORN, 6830/8, Private Branch 


*‘OGNESIUMA,”* Situ, Lonpon. 


[ Exchange. 






MAGNESIUM 





Manufacturers 
of 
METALLIC 








The Company specialises in the 
manufacture all ALLOYS 
containing MA' TUM. 

















IN ALL ITS FORMS. 








J.W .EB. 
“Eagle” 
IRON CEMENT 








Entirely BRITISH — Made in our own Works, 
Invaluable for obliterating all kinds of defects in Iron and 
Steel Castings, Forgings, Pipes, etc. 
A FINE DRY POWDER. WITHSTANDS GREAT HEAT. 
Sample | lb. tins 1/6. Bags: 7 1b. 5/10, 28 1b. 23/4, 56 1b. 37/4, | cwt. 56/- 
Carriage and Packing Free. 


JOHN W. BAINBRIDGE, Ltd., 94, Moorgate, LONDON, E.C.2. 





ow 





0) =e oa 0) -1,05 





, j SHIP BUILDING ETC. 
——— > 





ERITH LOAM 
és PARISH | & CO., 


Every Description of Steel Stamps made on the premises by 
ex-service men. 33 years’ experience. Personal Producer. 
E. DEARMAN & SONS, 


8, Eldon Street, Sheffield. 




















THE “ITS IT” PATENT 


HAND JOLT RAM MOULDING MACHINE 


Running Costs Nil. 








No additional power required. 


Production equal to any power machine. 








No foundations necessary. 


MAY BE USED AS A HAND RAM 
MACHINE WITH ALL THE ADVANTAGES 
OF ITS PERFECT LIFT. 





s3 9 

FIVE SIZES OF THESE MACHINES WITH 
CAPACITY UP TO ONE TON ARE NOW 
ON THE MARKET. 








WRITE FOR PARTICULARS : 


JOHN M. TERRY & CO. 


5, 6 & 7, Great Hampton Street, BIRMINGHAM. 
Telephone : 





7400 Central. 





Telegrams : 


“‘ Athenian, Birmingham.” 

















UM 
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WHITTAKER'S !™PnoveO MOULDING MACHINE 


By which Wheels or Pulleys of any description or size from 3 inches to 
upwards of 20 feet diameter can be made. 











| 








GHE MOST COMPLETE & EFFICIENT 
MACHINE HITHERTO INTRODUCED 
TO ENGINEERS. 









All Machines warranted to Mould 


with the greatest accuracy and precision. 





GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 





ROPE & BELT PULLEYS. 


WILLIAM WHITTAKER @& SONS, Ltd. 


SUN IRON WORKS - - - OLDHAM. 


rr 

















TELEGRAMS: “IRON BILSTON.” 


West Midland Refining (Co., 


Bilston. | 








COLD BLAST IRONS 



































me for Chilled Castings. ot I 
Oj oo 
: : Chills and analysis guaranteed. yo 
oO L] 
ng no 
AA CHARCOAL one 
Hi, REFINED HEMATITES 5&3 
for Malleable Castings. 
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BALDWINS LTD. 


G.P.0. Box No. 286, Baldwin House 67 69 &71 Queen 
Victoria Street, London,E.C.4. 


GALVANIZED and SELF-COLOUR RIVET- 
TED and WELDED 


TANKS AND CISTERNS 


for Oil and Water Storage. 


CORRUGATED and PLAIN SHEETS. 
KEGS, DRUMS & CANS. 
GALVANIZED PETROL STORAGE SAFES, 











CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES 





JOHN R. FYFE & CO., 
SHIPLEY, Yorks. 

















Makers of— 





THE CLAY CROSS C° 


worKs: CLAY CROSS, nr. CHESTERFIELD. 


arent, FURL ECONOMISER 


Telegrams: “ Jackson, Clay Cross.” 

















IT IS SELF- REGISTERING 


The Cheapest and 
Most up-to-date 


DOWELS 


on the Market. 





“/ TURNER & SON 


28, PLUMPERS ROAD, 


SHEFFIELD. 














IN STOCK. 


Fund 
Lowest Prices— 
Best Quality— 
Immediate Delivei y. 


LAWSON, WALTON & Co., Ltd. 


Newcastle-on-Tyne. 











MANUFACTURERS OF 
COMPLETE 


ROLLING. Mitt Prats g 


IRON STEEL. Coprtr 


ANO OTHER METALS 





i 


» MANUFACTURERS OF 


a ROLLS 


ROLLS TURNED 
TO ANY SECTION 





—— 
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A 
| Association Technique de Fonderie de France. 
| (FRENCH FOUNDRYMEN’S TECHNICAL ASSOCIATION.) 
International Congress and E:xhibition, 
) UNDER THE PATRONAGE OF 
. Tbe Institution of British Foundrymen, 
, to be held in PARIS, September 2 to 16, 1923, 
. in the Arts et Metiers School Buildings 
al 
Which of these 3 features attracts you ? 
1. A representative International Foundry 
Exhibition, with machines in actual operation. 
2. Visits to some of the most important 
French Foundries. 
3. International Technical Sessions, in both 
French and English, where matters of direct 
interest to you will be discussed. 
Full information can be obtained from: Association Technique de Fonderie, 
- Commissariat Général. 15 rue Bleue, Paris, 9* Arr‘. 
“BINDERIT” BUTTERWORTH BROS., Ltd., 
Our Special.ty Not a Side Line. MANUFACTURERS OF 
SA N D Bb j N D Cc R “TENAX” & “ BULL-DOG” . 
LIQUID. POWDER. BRIQUETTE. GAUGE 
Win RPRTISH RINDERIT COutid Telgrame : “ Bindtreom, GLASSES 
(Enamelled and Plain) 
For Highest Pressure 
LUBRICATORS 
FOUNDRY REQUISITES. AND ALL KINDS OF 
Try our REFRACTORIES. MACHINERY 
pe ay Rey = ne A py og hg AA GLASS, 
THE CLEVELAND MAGNESITE & KEFRACTORY CO., LTD., Newton Heath Glass Works, 
Normanby Brickworks, Normanby, Eston Yorks. 2 
MANCHESTER. 














— | |S. J. BURRELL PRIOR, LTD., | |The “GEM” 


Equitable House, Mould Drying 


47-51, KING WILLIAM STREET, LONDON, E.C. Lamp. fo Can be supplied 
wae with larger Bur- 
For Paraffin F J, ver for Cupola 


TIN PLATES, Al 
BLACK PLATES, ae 
ROUND & RECTANGULAR PLATES, 


For Enamelling and Deep Stamping. 


Woodward Bros. & Copelin, Ltd. 


Tel : ‘‘PRIOR, LONDON.” 
a Unwin Rd., Peckham, London, S.E. 
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CORE 
OVENS. 


Mould Drying 








Stoves, 
Any type. Any size. 

Any fuel. 
THE INCANDESCENT HEAT Co., LTD., Telephone: Smethwick 275 and 276. 
Cornwall Road Smethwick, Birmingham. Telegrams: ‘* Repeat,” Birmingham 








WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 


COAL DUST, CHARCOAL, PLUMBAGO and BLACK-LEAD CORE GUMS and all Foundry Requisites, and have 
done so Since 1831. 








I. & I. WALKER, Effingham Mills) ROTHERHAM. 








Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 

















Great Economy Long Service 


STIGNIC BRICK 


are the most durable Brick for CUPOLAS 


STIGNIC CEMENT 


for setting STIGNIC BRICK 











STEPHENS & CO., KIDWELLY. 
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O A WELDLESS LADLE MOUNTING oO 








A WELDLESS LADLE MOUNTING 
This illustration shows our Ill. IV. Ladle 


Mounting. We are now making this as a 
Weldless Steel Stamping without a joint 
of any kind. 


These special process Weldless Mountings 
are made for Ladles up to a 3 cwt. capacity. 
In the near future we shall be able to make 
them for much larger sizes, and we shall 
announce this when our plans are completed. 


The Ladle Bowls are all made weldless up 

to a 3-ton capacity and in geared ladles, 

the gears are machine cut and enclosed. 

This means the maximum work and the 
minimum wear. 


For Sale from Stock at present :— 
1 1-ton Geared Ladle. 
1 7-ton Geared Ladle, with bottom 
pouring gear; 1 10-ton Geared Ladle. 


For Prices please apply to— 


CHARLES McNEIL, Ltd., 


Kinning Park Hydraulic Forge, 
: :. QOABGOW : : : 


Telephones: GLASGOW, IBROX 820, 1, 2 & 3. Telegrams: McNEIL, GLASGOW. 





O A WELDLESS LADLE MOUNTING +O 
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GIBBONS BROS., LTD., 
Dudley 2550 @ lin). DIBDALE WORKS, 
DUDLEY. © cisions Tine: Gornat: 


PATENTEES AND BUILDERS OF 


INDUSTRIAL FURNACES 


COAL, COKE, OIL OR GAS FUEL. 


Designs and Estimates Submitted. 




















Representatives for 


W. S. ROCKWELL FURNACE CO., NEW YORK. 








HEAD OFFICES—DUDLEY. 


Branch Officep—LONDON, MANCHESTER, MELBOURNE, BRISTOL. 











“LONG SOUGHT FOR—NOW FOUND 
F ound Right, and is the | 
Only true Binding Material in RS 
Use ALL OVER THE WORLD 

No Up-to- Sir 3. SAMUEL- 
Date F oundry is Bh ngage 


un without : 


Te. When you CORE BINDER 
PREVENTS WASTERS. 
SUPPLIED ONLY IN 40-GALL. CASKS. 
C) HeDLey Moonwooo & Go., LtD., 
| FOUNDRY EXPERTS 


FOUNDRITE WORKS. POND ST. SHEFFIELD. 


Telegraphic Address, “ MOROD, SHEFFIELD.” Telephone 4318, 











T 
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SHROPSHIRE IRON Co., Ltd. 


Works :— London :—10, Bush Lane, 
Hadley, Shropshire. Cannon St., E.C.4. 


Telephone :— 


11 We ae Salop. 
5959 Central. 


BARS, HOOPS, SECTIONS & WIRE 


in IRON, STEEL, COPPER and BRONZE. 


Galvanised Telegraph, Telephone, Cable and Trolley Wire 
To all Specifications. 


Contractors to H.M. Government poy | G.P.O., India 
Office e. Wa r Office, Colonies), English and Fo eign Railwa: ays, &e. 


Telegrams — 
Sun, Wellington, hig 
Sunbrand (Cann London. 


BEST H. C. COPPER & BRONZE WIRE a speciality. 


Medals:—Sydney (Bronze) 1879, New Zealand (Gold) 1882, 
Liverp oa (Silver) 1886, Adelaide (G ee Lom Franco- 
British Grand Prix (Highest Award) 





“YORKSHIRE SAND” 


iS A TRADE NAME AND DOES NOT MEAN 
MERELY A SAND FROM YORKSHIRE. 


BEWARE OF EXPERIMENTAL IMITATIONS ! 


“Yorkshire Sand” is made by practical steel founders 
for practical users and its regular use is the best safe- 
guard against “—_ fettling costs, wasters and high 


production costs generally 


General Refractories Co. Ltd. 


SHEFFIELD. 8 


MANAGING DIRECTOR - + FRANK RUSSELL, F.GS., F.ES 














SILICON 
VANADIUM [. NT 
MANGANESE \ | Lames} | - 


~te eee Ferro ) 
~\ motamic | TUNGSTEN 


—— The 
ws COMPTOIR 
MOLYBDENUM INS FRANCAIS 
é : : DE FERRO CHROME 









LaNcASTER ST, 
SHEFFIELD. 


Telephone: Noi652 f2/ines)...... Holborn 4772. 
Telegrams: #CARGO.....5- 645+ FURNSHEFCD. WESTCENT, 






















Established over 100 vears. 


MARTHA SIMM & SONS 


— NUNS LANE MILLS, — 
GATESHEAD - on- TYNE 


Manufacturers of 
IRONFOUNDERS’ BLACKINGS, 
BEST DURHAM COAL DUST, 

Etc., Etc. 


ENQUIRIES SOLICITED. 
Telegraphic Address : 


“ BLACKINGS, GATESHEAD.” 























PLEASE WRITE FOR PRICES. 








“BRADWELL” PATENT 
PARTING POWDER. 


DOUGLAS W. SHORE, 
PORTHILL, STOKE-ON-TRENT. 




















HAWKINS 


IMPERISHABLE 


IRON CEMENT 


The Cement that cannot be 
distinguished from the Casting, 
Try a tin at our expense, 


Sole Manufacturers _ 


Ww. T. HAWKINS & CO.,, 
CHAPEL HILL, HUDDERSFIELD. 








Ground Ganister, 
Steel Moulders’ Composition, 
Silica Bricks, Refractory Goods. 








PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 
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F ALL KINDS 
BUILT FOR CASH OR ON 
DEFERRED PURCHASE. 
COAL&BALLAST WAGONS 
LET ON SIMPLE HIRE 
WAGONS REPAIRED AT ANY POINT. 






























































IMPERIAL BUILDINGS, 


CARDIFF. 

















